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Mechanical,  Magnetical,  Optical,  Hydroftatical, 


AND 


Pneumatical  EXPERIMENTS. 

To  be  perform’d  by  Francis  Hadksbee;  and  the  Explanatory 
Ledures  read  by  Wi l l  i< a m  Whision,  M.  A. 


MECHANICS  S. 


Si 

f 


iflDAY.O  IR  ISAAC  NEWTON'S  three 
Laws  of  Motion,  or  Nature,  demon- 
ftrated  by  Experiments. 

That  the  Velocity  of  Falling  Bodies  is  as  the 
Times  of  Falling,  and  the  Lines  of  Defcent  in  the 
Duplicate  Proportion  of  thofe  Times. 

An  Inflrument  to  meafure  the  Force  of  Falling 
Bodies. 

Experiments  concerning  the  Sliding,  Rolling,  and 
Falling  of  Bodies. 

That  Bodies  will  afcend  as  high,  as  whence  they 
fall  by  the  laft  Velocity  imprefs’d,  when  all  Obfta- 
cles  are  removed. 

That  Bodies  by  a  compound  Force  move  in  a  Di¬ 
agonal  Line. 

2d— The  Balance  and  Stilyard,  with  all  their 
Properties  and  Ufes  (hewn  and  explain’d. 

The  Method  of  eftimating  the  Momentum ,  or 
Quantity  of  Motion  in  any  given  Body. 

The  general  Principle  of  Mechanicks  eftabliflied 
upon  this  Method. 

Experiments  to  demonflrate  the  different  Effefts 
of  the  fame  Weight  or  Power  afting  in  different 
Diredlions  at  the  fame  Point  ot  any  Engine. 

The  Refolution  of  Forces  into  thofe  of  other  Di- 
reftions. 

AH  the  various  Kinds  of  Levers  explain’d. 


3d— All  the  Phenomena  of  Pulleys,  both  (ingle 
and  in  all  their  poffible  Combinations  explain’d. 

The  Power  of  the  Wheel  or  Axis  in  Peritrochio 
explain’d. 

The  Wedge,  with  the  Method  of  computing  it3 
Force,  deduced  from  Experiments. 

The  Screw,  with  the  manner  of  computing  its 
Force. 

A  Compound  Engine. 

4th— An  Experiment  of  Lifting  a  Weight  by  z 
Chain  of  Inflated  Bladders,  with  its  Application  to 
Mufcular  Motion. 

GaliUo' s  Demonftration  concerning  the  Strength  of 
the  Bones,  Timber,  &c.  reduced  to  Experiment. 

The  Method  of  computing  the  Force  of  the  Air 
on  the  Sails  of  Windmills,  and  of  Ships ;  and  of  Wa¬ 
ter  on  Water-Wheels,  and  on  the  Rudder  of  a  Ship. 

Experiments  to  (hew  the  proportional  Advantages 
of  large  and  finall  Wheels,  in  all  Sorts  of  Carriages, 
as  Coaches,  Waggons,  Carts,  &c, 

5th _ An  Experiment  to  (hew,  that  the  lateral 

Motion  compounded  with  the  perpendicular  Proje¬ 
ction,  does  not  alter  the  Line  of  Afcent  or  Defceae 
in  the  projected  Body. 

The  mod  confiderable  Objeftions  againft  the  Mo¬ 
tion  of  the  Earth,  anfv\ered  from  this  Experi¬ 
ment. 

That 
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That  the  Line  deferibed  by  a  Projeftile  is  a  Para¬ 
bola.  . 

The  Experiments  upon  which  the  Art  of  Gunne¬ 
ry  does  depend,  moft  exactly  perform’d. 

dth— Experiments  concerning  Pendulums. 

The  Defcription  and  chief  Properties  of  the  Cy¬ 
cloid,  and  the  Application  of  Cycloidal  Cheeks  for 
regulating  the  Vibrations  of  Pendulums. 

An  Experiment  to  fliew  the  Analogy  between 
the  Swings  of  a  Pendulum  and  the  Waves  of  the  Sea. 

Experiments  concerning  the  Expanfion  of  Metals 
by  Heat. 

7th— The  Laws  of  Motion  in  the  Collifion  of  Hard 
and  Elaflick  Bodies. 

Experiments  concerning  the  Centrifugal  and  Cen¬ 
tripetal  Forces  of  Solid  and  Fluid  Bodies  in  Motion. 

Experiments  in  order  to  eftimate  the  Centrifugal 
Forces  of  Solid  Bodies. 

MAGNETICK  S. 

8th  Day.  A  TtraCtive  and  Directive  Powers  of 
l\_  Loadftones. 

The  Form  or  Pofition  of  Filings  of  Iron  at  the 
Poles  and  Equator  of  a  Loadfione. 

Magnetick  Power  aCts  thro’  all  Bodies  but  Iron. 

The  Attraction  of  different,  and  Repulfe  of  cor- 
refponding  Poles. 

The  manner  of  touching  and  untouching  of  Needles 
j  The  Law  of  Magnetick  Attraction  difeover’d. 

£th _ The  Phenomena  of  TerrelUy  or  Spherical 

Loadftones. 

The  Direction  of  Magnetick  Needles  on  the  Sur¬ 
faces  of  Terrells.  nearly  towards  the  Poles. 

Their  Variation  Eaft  and  Heft, 

The  Inclinatory  or  Dipping-Needle,  with  the  Law 
of  the  Alteration  of  that  Inclination  on  the  Surface 
of  a  Terrella, 

The  Terreftrial  Magnetifm  confider’d. 

The  Application  ot  the  Dipping-Needle  to  the 
Difcovery  of  the  Longitude  and  Latitude  of  Places 
by  Land  and  Sea. 

OPTICKS. 

loth  Day. T"7Xperiments  to  demonftrate,  that  in 
i~\  the  Rays  of  Light  the  Angle  of  In¬ 
cidence  is  equal  to  the  Angle  of  Reflection  in  all 
Sorts  of  Surfaces. 

The  Method  of  tracing  the  reflected  Rays  of 
Light  from  Plain,  Convex,  Concave,  and  Cylindri¬ 
cal  Superficies,  with  all  their  wonderful  Properties 
and  Ufes,  fhew’d  and  explain’d. 

nth—  Sir  If. Newt  on’s  RefleCtingTelefcope  exhibited, 
and  its  ConftruCtion  explained  -y  together  with  lome 


Specimens  of  its  Ufes  in  obferving  the  Planets  and 
Fixed  Stars. 

i2th— Experiments  to  fhew  the  Manner  of  Re¬ 
fraction. 

The  Sines  of  the  Angles  of  Incidence  and  Re¬ 
fraction,  fhewn  to  be  (  at  all  Degrees  of  Incidence  ) 
in  a  conftant  Proportion  to  each  other. 

An  Inftrument  to  meafure  the  Refraction  of  Fluids. 
The  Method  of  tracing  the  Refracted  Rays  of 
Light  thro’  Plain,  Convex,  and  Concave  Superficies. 

i  \  . 

1 3th — An  artificial  Eye,  in  which  all  the  Coats 
and  Humours  are  curioufly  reprefented. 

The  DilfeCtion  of  the  Eye. 

The  Explication  of  Vifion  by  the  naked  Eye, 
deduced  from  Experiments. 

14th — All  the  Effects,  Properties,  and  Ufes  of 
Plain,  Convex,  and  Concave  Glades,  both  llngle 
and  combin’d  in  Telefcopes  and  Microfcopes , 
(hew’d  and  explain’d. 

Several  Kinds  of  Microfcopes  and  Telefcopes, 
with  the  Manner  of  applying  them  to  their  refpeCtive 
Objects  j  together  with  a  Specimen  of  the  Ufes  of 
fuch  Microfcopes  and  Telefcopes. 

A  Multiplying  Glafs. 

The  Magick  Lanthorn. 

i$th— A  particular  Apparatus  to  manifeft  and 
meafure  the  Refraction  of  Air. 

The  Camera  Obfcura, 

The  Theory  of  Light  and  Colours,  as  delivered 
by  Sir  Ifaac  Newton ,  demonftrated  by  feveral  of  his 
principal  Experiments. 

The  Archbifliop  of  Spalato  s  Experiment,  which 
difeovered  the  Caufe  of  the  Rainbow. 

Monfieur  Hugeris  Experiments,  which  difeover 
the  Caufes  ot  Halo’s,  of  the  Mock  Suns  and  Moons, 
and  of  inverted  Rainbows. 

Experiments  concerning  the  blending  and  Pro¬ 
duction  of  Colours  by  Motion. 

HYDRO  STATICKS. 

1 6th.  DAY.npH  AT  Fluids  gravitate  in  proprioloco , 
JL  the  upper  Parts  continually  prefling 
upon  the  lower  :  That  this  Preffure  is  not  only  pro¬ 
pagated  Downwards,  but  even  Upwards,  and  Side¬ 
ways,  according  to  all  poflible  Directions-,  That  a 
lighter  Fluid  may  gravitate  upon  a  heavier,  and  an 
heavier  upon  a  lighter  y  That  a  Fluid  may  fuftain  a 
Body  heavier  in  Specie  than  it  felf,  and  even  raife  ic 
up$  That  a  Fluid  may  detain  a  Body  lighter  in  Spe¬ 
cie  than  it  felf,  and  even  deprefs  ic.  A  general  Ex¬ 
periment  to  prove,  that  a  competent  Preffure  of  a 
Fluid  may  produce  the  remarkable  Phenomena  of 
the  Torricellian  Tube,  the  Pump,  Syringe,  Syphon, 
polifhed  Plates,  and  other  Effects  of  the  like  Nature. 

. . "  ~  ‘  Jych _ _ 
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17th— That  Fluids  prefs  according  to  their  per¬ 
pendicular  Altitudes,  whatever  be  their  Quantities, 
or  however  the  containing  Vefiels  be  figured.  The 
exatt  Eftimate  of  all  manner  of  Prefiures.  That 
the  Velocity  and  Quantity  of  Fluids  running  out  at 
a  given  Hole,  is  in  the  fubduplicate  Proportion  of 
their  perpendicular  Altitudes.  Several  Sorts  of 
Pumps.  Of  the  finking  and  floating  of  Eodies  im¬ 
mers’d  in  Fluids  *,  their  relative  Gravities  and  Levi¬ 
ties  ;  their  Situations  and  Pofitions.  The  Phenome¬ 
na  ©f  Glafs  Bubbles  and  Images  accounted  for.  - 

1 8th _ An  Inftrument  to  find  out  the  Specifick 

Gravity  of  all  Liquors.  The  Hydroftatical  Balance 
explain’d,  with  the  Methods  of  determining  the 
Specifick  Gravities  of  all  Sorts  of  Bodies,  whether 
Solid  or  Fluid,  thereby.  The  Praxis  of  the  Hydro¬ 
ftatical  Balance,  whereby  the  Specifick  Gravities  of 
feveral  particular  Bodies  are  actually  found  our.  Some 
Account  of  the  various  Ufes  of  fuch  Enquiries. 

PNEUM  AT  I G  K  S  illuflrated  by  Experi¬ 
ments  for  the  mofi  part  tubular ,  being 
•  fuch  as  were  wont  to  be  made  before  the 
Air-Pump  was  invented . 

19th  DAY.TpH  E  feveral  Phenomena  of  the  Tor- 
X  ricellian  Experiment  exhibited  and 
explained.  Other  Experiments  of  the  like  Nature, 
with  Fluids  varioufly  combin’d.  Several  Sorts  of 
Barometers,  Thermometers,  and  Hygrofcopes.  The 
Prefiure  of  the  Air  fliewn  by  Experiment  to  be  dif¬ 
ferent  at  different  Altitudes  from  the  Surface  of  the 
Earth. 

20th — The  Denfity  and  Spring  of  the  Air  proved 
by  feveral  ways  to  be  as  the  Force  which  com- 
prelfes  ir,  and  reciprocally  as  the  Spaces  into  which 
it  is  comprefs’d.  From  hence  an  Enquiry  is  made 
into  the  Limits  and  State  of  the  Atmofphere. 

-21ft _ The  Effefts  of  the  Weight  and  Spring  of 

the  Air  in  Syringes,  Pumps,  Siphons,  polilhed 
Plates,  Cupping  Glalfes,  Suftion:  Refpiration  ex¬ 
plained  by  artificial  Lungs  ;  That  the  Air  may  be  fo 
diford er’d  by  a  violent  Impulfe,  as  to  require  Time 
to  recover  its  Strength  and  Elafticity  agaia. 


if  he  more  known  Properties  of  the  Air  efla- 
blifhed  by  the  Air-Pump 5  and  other  Engines . 

22d  DAY.-Tp  HE  Air-Pump  *,  the  Inffruments  for 
X  Condenfing  and  Transferring  of  Air  ; 
their  Fabrick,  Operation,  and  Gages  explained. 

2;d— -A  Parcel  of  Air  weighed  in  the  Balance; 
its  Specifick  Gravity  to  that  of  Water  determined 
thereby  ;  an  artificial  Storm,  (hewing  that  highWinds 
may  make  the  Barometer  fink  much  and  fuddenly. 

24th — The  Weight,  Prefiure,  and  Spring  of  the 
Air  prov’d  feveral  ways ;  by  the  Senfe  of  Feeling  ; 
by  breaking  Glafs  Vials  ;  by  the  Phenomena  of 
Bladders,  Glafs-bubbles,  Fountains ;  the  Gardiner’s 
Watering-Pot;  the  Diving-Bell, 

2$th — The  Torricellian  Tube  in  Vacuo ;  Quick- 
filver  raifed  to  the  ufual  Height  of  the  Weather- 
Glafs,  by  the  bare  Spring  of  a  little  included  Air  ; 
Otto  Gerick’s  Hemifpheres ;  and  that  denfe  Air  has 
the  fame  Advantage  over  common  Air,  as  that  has 
over  a  Vacuum . 

The  Ebullition  of  Liquors  in  Vacuo ;  the  Quan¬ 
tity  of  Air  contain’d  in  them ;  the  Suftentation  of 
Fumes  and  Vapours  ;  the  Defcent  of  Bodies  inVacuo . 

if  he  more  hidden  Properties  of  the  Air  con¬ 
fided  d  by  the  help  of  the  like  Engines , 

2dthDAY.*r,<  H  E  Influence  of  the  Air  examin’d  as 
X  to  the  Caufes  of  Magnetifm  ;  the 
Elafticity  of  Springs ;  the  Cohsefion  of  the  Parts  of 
Matter ;  the  Sphericity  of  the  Drops  of  Fluids ; 
the  Afcent  of  Liquors  in  capillary  Tubes,  and  be¬ 
tween  Glafs-Planes  in  the  Curve  of  the  Hyperbola, 
both  by  the  Attraftive  and  RepulfivePower  oftheGIafs. 

27th— The  Influence  of  the  Air,  as  to  Sounds,  Fire^ 
and  Flame ;  the  Confumption  of  Fuel  ;  the  firing  of 
Gunpowder;  the  Effefts  of  rarified,  condenfed,  and 
burnt  Air  upon  the  Life  of  Animals. 

28th^-A  Piece  of  Phofphorus  in  Vacuo ;  new  Ex¬ 
periments  concerning  the  Mercurial  Phofphori;  Ex¬ 
periments  concerning  the  Eleftricky  of  Bodies. 


Every  SUBSCRIBER  is  to  pay  ifhree  Guineas ;  One  Guinea  at  the  firae  of 
Subfcription 5  and  the  Remainder 3  the  Firfi  Day  of  the  Courfe. 

SUBSCRIPTIONS  are  taken  in  at  Mr.  WhiftonV,  in  Great  RufTel-Street ; 
and  at  Mr.  Hauksbee5^  in  Crane-Court  in  Fleetftreet  5  where  the  Courfe  is  to  be 
perform’d. 


Advertifement. 

s  ~ 

A  I  R-Pumps,  or  Engines  for  Exhaufling  the  Air  from  proper  Veflels, 
with  all  their  Appurtenances  *,  whereby  the  various  Properties  and 
Ufes  of  that  Fluid  are  difcover’d  and  demonftrated  by  undeniable  Experi¬ 
ments.  Engines  for  the  Compreflion  of  the  Air :  Fountains,  in  which  the 
Water,  or  other  Liquor,  is  made  to  afcend  by  the  Force  of  the  Air’s  Spring. 
Syringes  and  Blow-Pipes,  with  Valves  for  Anatomical  Inje&ions*  Hydro- 
ftatical  Balances,  for  determining  the  Specifick  Gravity  of  Fluids  and  So¬ 
lids*  The  Engine  and  Glaffes  for  the  New  Way  of  Cupping  without 
Fire.  Scarificators,  which  at  once  make  either  io,  13,  or  16  Incifions. 
Weather-Glafies  of  all  Sorts,  as  Barometers,  Thermometers,  &c.  Reflect¬ 
ing  Telefcopes,  by  which  in  fo  fliort  a  Length  as  Six  Feet,  all  that  has  hi¬ 
therto  been  difcovered  in  the  Heavens  (by  the  longeft  Telefcopes  of  the 
common  Conftruftion  )  may  be  obferved. 

%  •• 

ALL  the  above-mention’d  Inftruments,  according  to  their  Lateft  and 
Beft Improvements,  are  made  and  fold  by  Francis  HaUksbee,  in 
Crane-Court  in  Fketjireet ,  London . 
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MECHANICKS. 


An  Explication  of  the  Fir  ft  Plat  e. 


FIGURE,  i.  This  belongs  to  Galileo' s  famous 
Demonftration  of  the  Velocities  and  Times  of 
Bodies  descending  by  an  uniform  Force,  fuch  is 
that  of  Gravity  here  below :  And  (hews  that  they 
will  ever  fall  in  equal  Times,  i,  2,  3,  4,  &c.  ac¬ 
cording  to  the  odd  Numbers,  1,  3,  $,  7,  &c.  or 
the  Trapezia  B  C  D  E,  D  E  F  G,  FGHI,  <£rc. 
and  by  confequence,  that  their  Velocity  willincreafe 
uniformly  in  Proportion  to  the  Lines  B  C,  D  E, 
F  G,  H  I,  &c.  or  to  the  Times  of  Defcent.  And 
that  the  entire  Lines  of  their  Defcent  will  be  as  the 
Triangles  ABC,  A  D  E,  A  FG,  AH  I,  &c,  or  as 
the  Squares  of  thofe  Times,  1,  4,  9,  1 6,  <&c. 

Fig,  2,  This  is  a  ftrong  Balance  (or  an  Experi¬ 
ment  to  prove  the  former  Propofition ,  by  fhevving 
that  any  Bullet  or  Ball,  when  it  falls  from  four 
Times  the  Height,  has  twice,  from  nine  Times  the 
Height  has  thrice  its  former  Velocity  or  Force ;  and 
will  accordingly  raife  a  double  or  triple  Weight  in 
the  oppofite  Scale,  to  the  fame  Height,  and  no 
more ;  and  fo  for  ever. 

Fig,  3.  This  (hews  how  Bodies  upon  an  inclin’d 
Plane  will  flide ,  if  the  Perpendicular  through  the 
Center  of  their  Gravity  falls  within  ;  and  will  rowl , 
if  that  Perpendicular  fall  without  their  common 
Seftion. 

Fig,  4.  This  fhews  that  an  oblique  Body  will 
ftand,  if  the  Perpendicular  through  its  Center  of 
Gravity  cut  the  Bafe  *,  and  that  it  will  fall,  if  it 
cut  not  the  Bafe;  As  accordingly  we  ftand  when 
the  Perpendicular  through  the  Center  of  Gravity  of 
our  Bodies  falls  within  the  Bafe  of  our  Feet*;  and 
we  are  ready  to  tumble  when  it  falls  without  the 
fame. 

Fig,  $.  This  is  a  Conick  Rhombus  ,  or  two 
right  Cones,  with  a  common  Bafe,  rowling  up¬ 
wards  to  Appearance,  or  from  E  towards  F  and 
G :  Which  Points  are  fee  higher*  by  Scrcsvs  than  the 


Point  E.  But  fo  that  the  Declivity  from  C  towards 
A  and  B  is  greater  than  the  Aclivity  from  E  to- , 
wards  F  and  G.  Whence  ic  is  plain,  that  the  Axis 
and  Center  of  Gravity  do  really  defeend  all  the 
Way. 

Fig .  6.  Is  a  Balance,  in  an  horizontal. Pofture, 
with  weights  at  Diftances  from  the  Center  recipro¬ 
cally  proportional  to  chemfelves  ;  and  thereby  in 
/. F.quilibrio , 

Fig.  7.  and  8.  Are  two  other  Balances  in  an 
horizontal  Pofture,  with  feveral  Weights  on  each 
Side,  fo  adjufted,  that  the  Sum  of  the  Motion  on 
one  Side,  made  by  multiplying  each  Weight  by  its 
Velocity,  or  Diftance  from  the  Center,  and  fo  add¬ 
ed  together,  is  equal  to  chat  on  the  ether :  And  fo 
all  is  (fill  in  ^Equilibria. 

Fig,  9.  Belongs  to  the  Laws  of  Motion,  in  the 
Collifion  of  Bodies  to  be  tried  with  Pendulums,  or 
otherwife,  both  as  to  Elaftical  Bodies,  and  to  thofe 
which  are  not  Elaftical. 

Fig,  10.  Belongs  to  that  Famonr  and  Funda¬ 
mental  Law  of  Motion,  that  if  a  Body  be  impell’d 
by  two  diftinft  Forces  in  any  Proportion,  ic  will  in 
the  fame  Time  move  along  the  Diagonal  of  that  Pa¬ 
rallelogram,  whofe  Sides  would  have  been  deferib’d 
by  thofe  diftinft  Forces ;  and  that  accordingly  all 
Lines,  in  which  Bodies  move,  may  be  confider’d  as 
Diagonals  of  Parallelograms  ;  and  fo  may  be  refol- 
ved  into  thofe  two  Forces,  which  would  have  been 
neceflary  for  the  diftinft  Motions  along  their  two 
Sides  refpeftively:  Which  grand  Law  includes  the 
Compofition  and  Refolution  of  all  Motions  whatfo- 
cver,  and  is  of  the  greateft  Ufe  in  Mechanical  and 
Natural  Philofophy. 

Fig,  11.  Are  two  polite  Plains  inclined  to  one 
another,  to  (hew  that  the  Ddcent  down  one  Plain 
will  elevate  a  Ball  almoft  to  an  equal  Height  on  the 
other.  B  An 
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M  E  C HAN  I C K  £ 

An  Explication  of  the  Second  Plate. 


FI G 13  R  E.  i.  Is  the  deceitful  Balance •,  which 
yet  is  in  Equilibria  3  becaule  the  Weights  23 
and  24  are  reciprocally  proportional  to  their  Di- 
ftances  from  the  Center  of  Motion.  Now  this 
Cheat  is  eafily  difcover’d  by  changing  thePofition  of 
the  Weights,  and  putting  each  of  them  into  the  o- 
ther  Scale,  which  will  then  be  very  unequal,  or 
nearly  as  1 1  to  12. 

Fig.  2.  Is  that  fort  of  Balance  which  is  called  a 
Stiliard,  and  of  frequent  Ufe  among  us.  It  is  only 
a  Common  Balance,  with  Weights  at  Diftances  from 
the  Center  of  Motion  reciprocally  Proportionable  to 
rhemfelves  .*  Only  here  the  Length  of  Part  of  the 
Beam  is  compensated  by  a  large  Ball  or  Weight  B, 
fixed  to  the  fhorter  Beam  3  and  one  Weight  as  w 
removed  along  equal  Divifions  is  made  ufe  of  to 
weigh  feveral  others,  as  6  w.  (£rc. 

Fig .  3.  Is  defign’d  tofhew  how  any  Force  is  di- 
miniflfd  by  its  Obliquity  *,  and  that  a  Weight  hung 
obliquely  at  3,  2, 1,  in  the  Circumference  of  a  Cir¬ 
cle  or  Wheel,  is  of  no  more  Efficacy,  as  to  the  turn¬ 
ing  of  the  Wheel  round,  than  if  it  were  hung  per¬ 
pend  iculary  at  the  correfponding  Points  3,  2,  1,  in 
the  Semidiameter  of  the  fame  Circle. 

Fig.  4.  Is  the  Demonftration  of  the  former  Cafe, 
by  (hewing  that  in  thofe  Circumflances  the  Force 
P  B  is  relolved  into  two  B  F  and  B  G,  of  which 
B  F  pulls  dire&ly  from  the  Center,  and  is  of  no 
Ufe  to  the  turning  the  Wheel  round  :  And  fo  all  the 
remaining  Force  is  reprefented  by  the  perpendicu¬ 
lar  Force  B  G,  which  is  wholly  (pent  in  turning  it 
round.  So  that  as  B  P  is  to  B  G,  fo  is  fhe  whole 
oblique  Force,  to  the  real  or  direft  Force:  Or  fo, 
in  the  fimilar  Triangle  B  E  C,  is  B  C  the  whole  ob¬ 
lique  Radius,  to  C  E  the  Perpendicular  :  Or  fo  in 
the  foregoing  Figure  is  O  1,  O  2,  O  3,  the  com¬ 
mon  Hypotenufe  or  entire  Radius,  t©  O  1,  O  2,  O  3, 
the  Bales  or  fhorter  Radi),  where  the  String  cuts 
the  entire  Radius  perpendicularly. 

Fig.  5.  Is  the  firft  Sort  of  Lever,  where  C  the 
Prop  is  between  the  Refiftance  to  be  overcome,  or 
Weight  to  be  moved  $  w,  and  w  1  the  Power  or 
Weight  to  move  the  other  by  :  And  is  fo  like  the 
Cafe  of  the  Balance  or  Stiliard,  that  it  needs  no 
particular  Explication.  A  Crow  of  Iron  is  of  this  Sort. 

Fig.  6.  Is  the  fecond  Sort  of  Lever,  where  the 
Refinance  to  be  overcome,  or  Weight  to  be  moved 


w  3,  is  between  the  Prop  C  and  the  Point  A,  to 
which  by  the  means  of  the  Pulley  P,  the  Power  or 
Weight  to  move  the  other  by,  is  applied.  Bakers 
Knives  for  cutting  Bread  are  commonly  of  this  Sort. 

Fig .  7.  Is  the  third  Sort  of  Lever,  where  the 
Refinance  to  be  overcome,  or  Weight  to  be  moved, 
w  2  is  at  one  End,  the  Prop  at  the  other,  and  the 
Power  or  Weight  w  3  between  them.  A  Ladder 
lifted  up  by  the  Middle,  in  order  to  be  rear’d, 
where  one  End  is  fixed,  is  of  this  Sort.  Only  the 
Force  being  in  this  Cafe  nearer  the  Prop  than  the 
Refinance  to  be  overcome,  or  Weight  to  be  moved, 
this  Sort  of  Lever  diminifhes  Force  inftead  of  in- 
creafing  it,  and  is  therefore  of  little  Ufe. 

Fig.  8.  Is  a  common  Lever  of  the  firft  Sort, 
with  its  Prop  and  equal  Divifions,  fit  to  be  ufed  as 
the  Stiliard. 

Fig.  9.  Is  a  compound  Lever  of  the  firft  Sorr,~ 
as  long  as  the  fingle  one  juft  above  it,  where  a 
Weight  at  G,  by  being  doubled  three  feveral  Times, 
will  raife  eight  Times  its  own  Weight  at  A,  as  well, 
as  the  other  does  it  at  once.  This  laft  is  therefore 
of  the  fame  Force  as  the  former  ,  and  no  more  3 
and  by  being  compounded,  is  lefs  confiderable  than 
the  other. 

N.  B.  Had  the  Proportion  in  the  Compound  Le- 
ver,  Fig.  9.  been  otherwife,  as  fuppofe  the  Parr  B  C 
on  one  Side  of  the  Prop  B  three  Times  the  Length 
of  A  B  on  the  other  Side,  and  the  fame  in  the. 
other  two  Levers  C  E  and  E  G  3  then  the  Weight 
G  being  but  the  27th  Part  of  the  Weight  at  A,  will 
be  in  FFquilibrio  with  it. 

Fig.  10.  Is  a  bended  Lever  of  the  firft  Sort, 
where  C  the  Prop  is  at  an  Angle,  and  the  Force  is 
increas’d  with  C  H,  the  Diftance  of  the  Weight 
w  1,  which  by  the  means  of  the  Pulley  P,  is  applied 
to  the  longer  Part  of  the  Lever*,  and  in  this  Lea¬ 
ver,  the  Power  is  to  the  Refinance  reciprocally  as 
their  Diflances.  An  Hammer  drawing  out  a  Nail  is 
fuch  a  bended  Lever. 

Fig .  11,  12.  Shew  that  Levers  or  Balances  that 
are  even  when  horizontal,  may  be  uneven  in  other 
Pofitions  3  that  is,  too  light  when  the  Center  of 
Gravity  of  one  Weight  is  fix’d  to  the  Lever  or  Ba¬ 
lance  above,  and  it  is  elevated  3  or  below,  and  de- 
prefs’d  :  Becaufe  the  Perpendicular  cuts  the  hori¬ 
zontal  Line  too  near  the  Center  in  theie  Cafes. 
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®vL  E  C  H  A  N  I  C  K  S. 

An  Explication  of  the  Third  Plat  e. 


FT  G  U  R  E  i.  fs  a  Sort  of  Compound  Lever  of 
the  fecond  Kind,  tvhere  the  Weight  H  6  is  un¬ 
equally  born  by  the  Weights  F  4  and  G  2,  which 
are  reciprocally  proportional  to  the  Diftances  C  B 
and  C  A  ;  and  are  accordingly  in  /Equilibria. 
Whence  we  fee  how  two  Men  may  bear  unequal 
Parts  of  the  lame  Weight,  in  Proportion  to  their 
Nearnefs  thereto. 

•  Fig.  2.  Is  another  Engine  of  the  fame  Nature 
with  the  former  ;  where  the  Lines  D  C,  A  E, 
B  P,  and  the  Lever  A  B,  are  parallel  to  the  Hori¬ 
zon  ;  but  the  Lines  on  which  the  Weights  hang 
D  w  7,  E  w  $,  F  vv  2,  are  perpendicular  thereto; 
and  here  a  Force  or  Weight  pulling  at  the  Point  C 
fuflains  the  unequal  Weights  w  5  and  w  2  in  /Equi¬ 
libria:  Provided  the  Diflances  C  B  and  C  A  be  re¬ 
ciprocally  proportional  to  thofe  Weights.  Whence 
we  Jearn,  how  Horfes  of  unequal  Strength  may  be 
duly  fitted  to  pieferve  equally  in  their  Labour; 
vi^.  by  taking  care  that  the  Beam  by  which  they 
both  draw  a  Weight  or  Waggon  ,  may  be  divided 
at  the  Point  of  Tra&ion  as  C,  in  reciprocal  Propor¬ 
tion  to  fuch  their  Strength. 


Fig.  5.  A  B  is  an  upper  Pulley,  of  no  direft 
Advantage,  but  for  Readinefs  of  the  Motion,  as  in- 
creafing  not  the  Power  at  all  ;  equal  Weights  being 
ever  required  to  raife  others. 

Fig.  4.  Is  an  upper  and  an  under  Pulley  con- 
netted  together  ;  where  the  upper  being  of  no  Effi¬ 
cacy,  the  lower  does  however  double  the  Force,  as 
is  ever  the  Cafe  in  fuch  Pulleys. 

Fig.  $.  Is  a  Compound  Pulley  of  three  upper 
and  three  under  Pulleys,  all  communicating  toge¬ 
ther;  where  therefore  the  whole  Weight  is  divided 
among  6  Strings;  and  fo  1  Pound  balances  6 
Pound.  The  Iaft  String  B  M  1,  as  paffing  beyond 
the  laft  upper  Pulley,  not  being  here  to  be  reckon'd 
of  any  Confequence. 

Fig.  6.  and  7.  Thefe  are  Boxes  of  the  fame  Num¬ 
ber  of  upper  and  under  Pulleys  with  the  former  ; 
only  in  other  Pofitions,  and  depend  on  the  fame 
Principle  entirely. 
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AT  E  C  H  A  N  /  C  ^  .9. 

An  Explication  of  the  Fourth  Plate. 


TT1  I  G  U  R  E  i.  Ts  a  Syfiem  of  Pulleys  connefted 
J  ergetber,  whereby  the  Force  is  increafed  by 
Addition  in  Pioportion  to  the  Number  of  Cords; 
fo  chat  one  Pound,  w  i,  fuftains  five  Pounds,  iv  5, 
as  muff  happen  from  the  Equality  of  the  firetching 
of  the  whole  Cord  ,  and  the  confequent  Divifion  of 
the  whole  Weight  into  five  equal  Parts ,  as  equally 
fu  j:  ported  by  them  all. 

Fig.  2.  Is  a  Syflem  of  Pulleys  not  conne&ed  to¬ 
gether,  whereby  the  Force  is  increas’d,  for  every 
lower  Pullev  ;  according  to  the  Numbers,  2,  4,  8, 
in  a  double  Proportion  ;  becaufe  every  lower  Pulley 
doubles  the  Force  of  the  former ;  as  is  evident  at 
the  firfl  Sight;  fince  the  Velocity  of  Afcent  or  De- 
feent  of  the  greater  Weight  is  every  Time  but  half 
To  great  as  before. 

Fig.  9.  Ts  the  Axis  in  Peritrochio  ;  or  Wheel, 
with  its  Axel ;  where  any  Weight  or  Force  applied 
round  E  F,  or  C  D,  or  A  B,  has  juft  fo  much 
greater  Power  to  move  the  Wheel,  or  entire  Ma¬ 
chine  about  the  Axi*,  as  the  Velocity  or  Diftance 
from  the  Geometrical  Axis  it  felf  is  greater.  Nor 
is  there  any  farther  Difficulty  in  this  plain  Engine. 

Fig.  4.  This  is  only  a  Train  of  Wheel-work ; 
which  by  Compofition  of  Wheels  vaftly  increafes 
the  Force.  Thus  fuppofe  the  Diameter  of  the  Bar¬ 
rel  E  F  ,  be  ten  times  the  Diameter  of  the  Pinion 
G  :  And  the  Diameter,  or  Number  of  equal  Teeth 
in  G,  be  one  tenth  of  the  Diameter,  or  Number  of 
equal  Teeth  in  H  I:  And  the  Diameter  and  Velo¬ 
city  of  the  Teeth  in  H  I,  be  ten  times  the  Diameter 
and  Velocity  of  the  Pinion  K  ;  and  the  Diameter 
or  Number  of  equal  Teeth  in  K,  be  one  tenth  of 
the.  Diameter,  or  Number  of  equal  Teeth  in  L  M  ; 
And  that  the  Barrel  N  O,  be  of  the  fame  Diameter 
with  the  Wheel  LM.  Then  a  Weight  on  the  Barrel 
EF.  will  balancea  Weight  one  hundred  timesas  heavy 
upon  the  Barrel  N  O  ;  which  is  done  by  ics  moving 
an  hundred  Times  as  fvvilt  as  the  other.  For  the 
Velocity  in  the  firfl  Barrel  E  F,  to  that  of  its  Pi¬ 


nion  G,  is  as  ten  to  one;  and  that  in  the  Wheel 
H  F,  to  that  in  its  Pinion  K,  is  alfo  as  ten  to  one.. 
While  the  Velocities  at  each  Wb.ee I,  and  its  cor- 
rel’ponding  Pinion  in  the  other  Wheel,  as  well  as  at 
the  Wheel  L  M,  and  ics  Barrel  N  O,  are  equal. 

Fig.  5.  Is  a  . compound  Engbne,  to  prove  that  in 
a  Wedge,  as  E  M  G,  deprefs’d  by  a  Weight  vv,  or 
by  its  own  Weight,  or  by  a  Stroke,  the" Force  is 
diminifhed  in  Proportion  to  the  Sine  of  its  Aperture,, 
compar’d  with  the  Line  of  its  Depth  :  So  chat  when 
the  former  Sine  is  double  or  triple,  &c.  the  Force1 
is  diminifhed  one  half,  or  one  third,  &c.  This  is* 
here  prov’d  by  the  Wedges  feparafng  two  Cylin-, 
1  ders,  which  are  drawn  together  by  ocherWeights,in 
the  Scales  R  and  S- beneath, when  its  Sides  are  lcrew’d 
nearer  or  farther  off,  to  ad^ufl  their  Diftance  to. 
thofe  Weights  perpetually. 

Fig.  6 .  Is  a  Wedge  by  it  felf,  where  the  Force  is 
increas’d  in  the  Proportion  of  the  Sines  of  the  Angles- 
of  Aperture,  D  F  and  D  E,  to  the  Radius  D  B  ; 
or  is  refolv’d  into  two  Forces,  the  one  perpendicu¬ 
lar,  and  the  other  parallel  to  the  Plain  of  the  Tree 
or  Timber  it  is  to  reeve  :  And  this  becaufe  the  Ve¬ 
locity  downward  is  ever  to  the  Velocity  fide- ways 
in  the  Proportion  of  D  B,  to  D  F  and  D  E,  or 
to  2  D  F.  i.  e.  by  the  Similitude  of  Triangles,  as  A  B. 
or  C  B  to  A  C. 

Fig.  7-.  Is  a  Paper  Wedge,  H  F  G  coil’d  round 
a  Cylinder,  and  fo  reprefenting  a  Screw  ;  and  (hews 
that  its  Force  mufi  be  increas’d  in  Proportion  to  the 
Progrefs  along  its  Cylinder,  when  it  is  compar’d 
with  the  Circumferences  oa  the  fame  Cylindrical 
Surface,  or  as  H  F  to  H  G ... 

Fig.  8.  Is  a  compound  Engine  to  explain  and 
mealure  the  Power  of  the  Screw  :  from  whence  if 
appears,  that  the  Force  of  Screws  is  reciprocally 
proportional  to  the  Di fiance  of  the  Helix's  or 
Threads  which  compofe  them. 
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An  Expl  ication  of  the  Fifth  Plat  e. 


FI  G  U  R  E  i.  Is  a  Compound  Engine  in  which 
all  the.feveral  Mechanical  Powers  are  com¬ 
bin’d  :  as  the  Wheel  and  Axle  G  H  :  The  Balance 
or  Lever  I  K  :  the  Screw  F  ;  which  includes  the 
Wedge  :  and  the  Pulley  L  M.  The  entire  Force  of 
this  Engine  is  to  be  computed  by  compounding  the 
feparate  Forces  together. 

Fig.  2.  Isa  Windmill ;  whole  Force  is  here  re- 
prefented,  by  its  railing  a  Weight  on  a  Barrel.  The 
Wind  is  fuppofed  to  blow  parallel  to  the  Axis,  from 
E  towards  D  •,  its  feveral  Sails  have  their  Plains 
nearly  4$  Degrees  oblique  to  the  Plain  through  the 
middle  of  thofe  Sails  :  Two  of  them  inclining,  and 
two  reclining.  By  this  Means  the  Wind  falling  at 
about  45  Degrees  obliquity  on  the  Plain  of  each 
Sail  the  Breadth  of  each  Sail  is  a  Diagonal  of  a 
Square,  one  of  whofe  Sides  is  parallel  to  the  Di¬ 
rection  of  the  circular  Motion,  and  has  its  full 
Force  $  and  the  other  is  perpendicular  thereto,  and 
fo  has  no  Effect  as  to  that  circular  Motion  at  all. 
And  as  much  as  the  Side  of  a  Square  is  leffer  than 
the  Diagonal,  fo  much  of  the  whole  Quantity  of  the 
Wind  is  loft  on  every  tingle  Sail.  But  then  each 
Pair  along  the  fame  Line,  by  the  different  Situation 
of  thofe  Sails,  agreeing  in  the  fame  Motion,  the 
whole  united  Quantity  is  more  than  the  fingle  Quan¬ 
tity  upon  one  equal  Sail  direCtly  expos’d  to  the 
fame  Wind,  as  much  as  two  Sides  of  a  Square  are 
greater  than  the  Diagonal.  But  this  without  the 
Confideration  of  the  weakning  of  the  Force  of  the 
Wind  by  the  Obliquity  of  Incidence  ;  which  alters 
the  former  Proportion  :  for  this  alfo  diminifhing 
the  Force  in  the  fame  Proportion  with  the  former 
Diminution  of  the  Quantity  of  the  Wind,  the 
whole  Diminution  will  ever  be  as  the  Squares  of  that 
Quantity  5  or  as  the  Squares  of  the  Sines  of  the 
Angles  of  Incidence  :  wherefore  in  this  Cafe  of  Four 
obliqueSails  of  4$  Degrees  will  be  equivalent  toTwo 
direct  ones. 


Fig.  5.  Is  the  elaflical  fpiral  Spring  of  a  Watch, 
out  of  its  Box,  and  unwinding  it  felf  more  weakly, 

us  it  is  lefs  retrained. 

/ 

Fig .  4.  Is  the  fame  Spring  in  its  Barrel  A  I> 
join’d  by  a  Chain  to  its  Fufee  C  D,  or  fpiral  Line 
about  a  Cone,  which  Cone  has  the  Semidiameter  or 
Diffance  from  its  Axis  in  tho  very  fame  Proportion, 
greater  as  the  Spring  is  weaker,  and  leffer  as  the 
Spring  is  ffronger  :  that  fo  the  abfolute  Force  on 
the  Wheels  ol  the  Watch  may  be  ever  the  fame, 
for  the  exaCl  Equality  of  their  Motion  in  all  Cafes. 

Fig.  $.  Is  an  Imitation  of  a  Waggon  or  Coach, 
with  its  fore  Wheels  E  F,  either  equal  (  as  here, ) 
or  elfe  leffer,  or  greater,  than  the  hinder  GH  ^  to 
be  drawn  by  a  Weight  w  in  the  Scale,  either  upon 
an  Horizontal,  or  upon  an  Inclined  Plain  A  B,  and  to 
get  over  any  Obftacle  as  CD:  The  Quadrant  M, 
and  Bullet  N,  are  to  fhew  the  Quantity  of  the  Ele¬ 
vation  of  that  Plain,  for  the  Tryal  of  Experiments 
relating  to  all  luch  Sort  of  Vehicles. 

Fig.  6.  Is  a  ffrong  Machine,  with  a  Wheel  OP, 
and  its  Winch  R,  and  String  O  P  L  K,  its  leffer 
Barrel  K  L,  circular  Table  AB,  Scale  with  a  Weight 
vv,  fufpended  by  a  String  that  comes  through  the 
hollow  Axis  C  D,  and  oblique  Tube  G  C,  in  which 
Mercury  or  a  Bullet  is  included  }  its  Screw  H  y  its 
Balls  I  and  B,  and  their  Strings }  To  fhew  that  Mo¬ 
tion  once  begun  always  continnes,  till  fome  other 
Caufe  flops  ic  :  That  abfolute  a-nd  refpeClive  Motion 
are  entirely  different  :  And  to  fhew  withal  the  En¬ 
deavour  of  Bodies  that  move  circularly  to  recede 
from  the  Center  of  their  Motion,  on  inclined,  as 
well  as  horizontal  Plains,  and  that  in  the  fame  Circle 
in  a  duplicate  Proportion  to  their  Velocity. 
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An  Explication  of  the  Sixth  P  l  at  e. 


FI  G  U  R  E  r.  Is  an  Inftrument  to  fhevv  the  va¬ 
rious  Parabola’s  that  are  made  by  Proje&ils, 
and  particularly  the  Truth  of  the  feveral  Rules  in 
the  Art  of  Gunnery.  Wherein  A  B  is  a  Tunnel 
full  of  Quickfn'ver,  D  K  is  a  Glafs  Tube,  let  into  a 
Groove  or  Frame  of  Wood  for  its  Support,  and  at 
K  is  a  fine  Stem,  accommodated  to  the  Arch  of  a 
Quadrant  L  M,  and  turning  upon  its  Center,  to  direft 
the  projedted  Quickfilver  to  any  Angle  j  while  the 
Tube’s  perpendicular  Altitude,  or  the  Force  that 
produces  the  Proje&ion,  is  either  the  fame,  or  al¬ 
tered  by  a  different  Inclination  at  Pleafure,  accord¬ 
ing  to  the  Nature  of  the  feveral  Experiments. 

Fig.  2.  Is  a  Cycloid  with  its  equal  Sides  AB,  AC, 
and  pendulous  Body  E,  ofcillating  therein.  And, 
Note ,  That  by  the  Make  of  the  Figure,  the  Line  B  C 
is  equal  to  the  Circumference  of  the  Circle  D  G  F, 
by  which  it  was  defcrib’d }  that  the  Length  of  the 
Cycloid  it  felf  is  four  times  that  Circle’s  Diameter  * 
that  every  Part  of  it  from  F  the  Vertex  is  hill  dou¬ 
ble  to  the  Chord  of  the  Correfpondent  circular 
Arch  G  F ;  thac  its  included  Area  B  D  C  F,  is 
Three  times  the  Area  of  the  former  Circle ;  that 
the  Force  upon  the  Pendulum  at  any  Point  E,  is  ex¬ 
actly  proportional  to  the  Diffance  along  the  Cycloid 
of  the  Point  from  the  Vertex ,  as  E  F  *,  and  that 
therefore  the  Time  of  every  Ofcillation,  in  all  An¬ 
gles  whatfoever,  is  always  equal. 

Fig.  3.  ACB  is  a  Syphon  with  Quickfilver  from 
A  to  C,  and  a  Pendulum  of  half  that  Length  ;  to 
fhew  here  alfo  that  the  Force  is  as  the  Line  to  be 
deferib’d,  and  that  by  Confequence  the  Vibrations 
in  the  Syphon  are  all  equal :  as  alfo  to  fhew  that 
they  are  equal  to  thofe  of  a  Pendulum,  of  half  the 
lame  Length :  As  is  plain  from  the  former  Cafe  of 
the  Cycloid,  where  the  Length  of  the  Pendulum  is 
half  that  of  the  Cycloid  in  which  the  Body  moves. 

Fig.  4.  A  B  arc  two  Spheres,  to  denote  the  fe¬ 
veral  Laws  of  Motion  in  the  Collifion  of  Bodies, 
whether  Elaffical  or  not  Elaftical,  to  be  tried  in  the 
Cycloid,  or  in  a  Circle,  with  proper  Cor  regions : 
Which  Experiments  yet  are  mod  of  them  too  diffi¬ 
cult  for  fuch  a  Courfe  as  this  is. 

Fig.  5.  Is  an  Inftrument  to  explain  mufcular 
Motion  ;  fuppofing  the  Mufcies  to  be  fome  way  like  j 
a  String  of  Bladders  ^  by  (hewing  that  a  (mailer  | 
Quantity  of  an  elaftical  Fluid  may  equally  raife  1 


equal  Weights  with  a  larger  $  and  to  fhew  exaftly 
what  Quantity  is  necefiary  for  any  particular  Effeft. 
For  thus  will  the  letter  Quantity  of  Air,  (  meafured 
in  both  Cafes  by  the  Gage  C  A  K,  as  condens’d  by 
the  Syringe  H  A  )  equally  raife  an  equal  Weight  to 
the  fame  Height  by  the  letter  three  Bladders,  that 
the  greater  Quantity  raifes  the  fame  by  the  one 
larger  Bladder. 

Fig.  6.  Are  feveral  Pendulums  of  feveral  Sorts 
of  Matter,  heavy  and  light  *,  where  the  Centers  of 
Sufpenfion  and  Ofcillation  are  equally  diftant,  and 
the  Times  of  thofe  Ofcillations  are  all  equal.  This, 
alfo  hints  the  other  remarkable  Phenomena  of  Pen¬ 
dulums  •,  vi^.  that  the  Semicircular  and  Cycloidal 
Times  of  Ofcillation  are  to  each  other  as  34  to  29  : 
That  in  both  the  Length  of  the  Strings  of  Pendu¬ 
lums  are  in  a  duplicate  Proportion  to  their  Times  of 
Ofcillation  j  and  thac  the  Heights  of  Roofs,  &c. 
may  be  found  from  the  Times  of  the  Ofcillations  of 
Pendulous  Bodies  fixed  to  them,  on  the  knewn  Hy- 
pothefis  that  a  Pendulum  of  39^2  Inches  vibrates 
in  one  Second  of  Time. 

Fig.  7.  Is  a  Fountain  running  on  Wheels,  and 
made  by  Air  condens’d  on  the  Surface  of  Quickfil- 
ver,  and  fo  forcing  the  Quickfilver  to  afeend  through 
the  Pipe  G  :  And  is  to  ffiew  that  the  Lines  of  Pro- 
jeftils,  or  other  Bodies,  are  not  alter’d  by  the  com¬ 
mon  Motion  of  the  whole  Inftrument  or  Floor  on  , 
which  they  are  plac’d  *,  and  that  all  Motions  on  the 
Earth,  if  it  move,  will  be  the  fame  as  if  it  ftand  (till. 

Fig.  8.  Is  a  Parabola  with  the  feveral  Lines  be¬ 
longing  to  it,  in  order  to  demonftrate  the  Doftrine 
of  Projeftils  j  and  particularly  the  Arc  of  Gunnery. 

Fig.  9.  Is  an  Engine  moving  on  Wheels,  thac 
lets  a  Ball  fall  down  from  a  Groove  through  a  Hole* 
as  it  is  in  Motion  $  to  (View  that  it  will  then  fall  on 
the  fame  Point  of  the  Frame  thac  it  falls  upon  when 
it  is  at  reft  ^  as  does  a  Stone  let  fall  from  the  Top 
of  the  Maft  of  a  Ship  under  Sail  :  and  that  all  re- 
fpeftive  Motions  on  the  Earth  muft  be  the  very 
fame,  while  it  felf  moves  as  if  it  were  at  reft. 

Fig .  10.  Is  a  Cylindrical  Iron  A  B,  (winging  on 
a  Pin  EF,  in  the  very  fame  time  that  a  pendulous 
Body  D  of  two  thirds  of  its  Length  C  D  does  j 
to  (hew  that  two  thirds  is  the  Center  of  Ofcillation 
or  Percuffion  ill  all  fuch  prifmacick  or  cylindrical 
Bodies. 
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O  P  T  I  C  K  S. 


An  Explication  of  the  Firft  Plate. 


FIGURE  i.  Reprefents  the  Foundation  of 
Vifion,  and  of  all  Opticks  whatfoever,  b)  ex¬ 
hibiting  to  the  Eye  a  Specimen  how  the  Rays  of 
Light  do  as  well  originally,  as  after  Reflection  or 
Retraftion,  fpread  therafelves  in  right  Lines  from 
each  Point  in  every  vifible  ObjeCt,  as  P,  to  each 
ocher  Point,  as  R,  R,  R,  R,  R,  every  way,  to  be 
receiv’d  by  the  Eye  in  any  direct  Pofition  whaclo- 
ever. 

Fig.  2.  Reprefents  the  known  Law  of  Reflefti 
on  •,  that  the  Angie  of  Incidence  C  P  D,  is  equal 
to  that  of  Reflection  C  P  E,  or  that  the  Angle  of 
Inclination  D  P  A  is  equal  to  the  other  E  PB. 

Fig.  3.  Shews  the  Reafon  why  a  plain  Look¬ 
ing- glafs,  as  AEFB,  exhibits  the  Object  C  D  by 
the  Image  c  d,  which  is  equal  to  CD,  and  equi- 
diftantfrom  the  Glafs  A  c=  A  C  And  in  an  ereCt 
Pofture  ^  all  depending  only  on  the  Equality  of  the 
Triangles,  whofe  Vertices  are  Cc:  Dd,  and  have 
their  common  Bafes  below  E  and  above  V,  which 
Glafs  by  forming  the  fame  Image  c  d ,  fo  to  the  Eye, 
as  if  the  real  ObjeCt  CD  was  at  c  d,  muft  needs 
fhew  that  Picture  in  the  Place  aflign’d,  without  any 
Inequality  of  Diftance  or  Magnitude,  or  any  Inver- 
fion. 

Fig .  4.  Shews  the  Reafon  why  the  fame  or  equal 
ObjeCt,  as  A  B,  CD,  E  F,  appears  larger  when  it 
is  nearer,  and  fmaller  when  farther  off :  vi%.  ort  ac¬ 
count  of  the  Inequality  of  the  Angles  A  G  B,  or 
M  G  N,  and  C  G  D,  or  K  G  L,  and  EGF  or  H  G  I, 
and  the  confequent  Inequality  of  the  Pictures  made 
by  the  Rays  at  the  Bottom  of  the  Eye. 

Fig.  Shews  the  Reafon  why  a  Convex  Look- 
ing-Glafs,  as  AEFB,  exhibits  the  ObjeCt  C  D  by 
the  Image  c  d ,  both  nearer  to  the  Glafs,  and  leffer 
than  it  felf  •,  but  (till  in  an  ereCt  Pofture.  AH  de¬ 
pending  only  on  the  different  Bend  of  the  Circle 


between  E  and  its  lower  Point,  between  F  and  its 
upper  Point  $  which  cannot  make  the  Angles  of 
Reflection  or  Inclination  equal,  as  they  muft  needs 
he  in  all  fuch  Reflections,  without  making  the  Ver¬ 
tices  of  the  Angles,  as  c  and  d,  nearer  the  Glafs 
than  C  and  D:  And  fo  the  apparent  Picture  or 
Diameter  c  d  leffer  than  that  of  the  ObieCt  C  D, 
though  without  any  Inverfion. 

Fig.  6.  Shews  the  Reafon  why  a  Concave  Glafs, 
as  AEFB,  exhibits  an  ObjeCt  plac’d  nearer  the 
Glafs  than  the  Center,  as  C  D  by  the  Image  cd> 
remoter  from  the  Glafs,  and  larger  than  it  felf,  vi%. 
for  Reafons  juft  contrary  to  thofe  under  the  fifth 
Figure  foregoing. 

Fig.  7.  Shews  the  Reafon  why  a  Concave  Glafs, 
as  C  D  E  F,  exhibits  an  ObjeCt,  if  it  be  plac’d  re¬ 
moter  than  the  Center,  as  A  B,  inverted,  and  at  dif¬ 
ferent  Diftance s  between  the  Eye  and  the  Glafs  •,  ac¬ 
cording  to  theLength  or  Shortnets  of  its  own  Difiance, 
as  BC  or  AD,  vi^.  Becaufe  the  Rays  from  the  fame 
Point  flill  crofs  one  another,  as  at  G  and  H,  before 
they  fall  upon  the  Eye^  and  fo  by  forming  an  in¬ 
verted  Image  make  it  impoflible  lor  the  Eye  to  fee 
the  ObjeCt  in  any  other  Pofition  than  that  the  Image 
has  *,  which  Image  indeed  it  felf  is  the  only  proper 
Objeft  of  the  Eye,  in  all  fuch  Cafes  what  foe  ver. 

Fig.  8.  Is  a  Picture  in  Contuhon;  but  rectified 
by  a  Convex  Cylinder,  and  thereby  brought  into 
exaft  Order  again. 

Fig.  9.  Reprefents  an  Image  in  a  Cylindrical 
Concave  Surface,  when  the  Eye  is  in  a  Plain  per¬ 
pendicular  to  its  Axis  *  fo  that  lengthways  it  is  as  a 
Plain,  and  breadthways  as  a  Concave  Speculum : 
Which  therefore  makes  the  Picture  longer,  but  not 
wider.  The  contrary  will  happen  in  a  Convex 
Speculum,  which  will  make  it  Ihorcer  but  not  nar¬ 
rower,  for  the  like  Reafon. 
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0  P  T  I  C  K  S. 

An  Explication  of  the  Second  P  l  a  t  e. 


FIGURE  r.  Shews  that  an  ObjeCt,  as  K,  feen 
through  a  plain  Glafs,  whofe  Sides  A  B,  CD, 
are  parallel,  by  the  Eye  at  G,  appears  out  of  its 
true  Place  ;  and  this  fo  much  the  more  as  the  Glafs 
is  thicker :  While  at  the  fame  time  the  two  Surfaces 
do  exactly  balance  each  other’s  Refraction,  and 
make  the  two  Rays  H  K,  G  F  exactly  parallel. 

Fig.  2.  Exhibits  a  plain  Method  of  meafuring 
the  RefraCtion  of  Fluids  at  all  Angles,  and  of  pro¬ 
ving  thereby  that  it  is  always  in  one  fixed  Propor¬ 
tion  of  the  Sines,  as  the  next  Figure  will  explain  it. 
For  if  the  moveable  Rule  KC  L,  with  its  mealuring 
Circle  A  B  D  E  fix’d  by  the  Prop  E,  to  a  heavy 
Pededal  F  G,  in  a  large  Glafs  A  II I  D,  be  fo  far 
immers’d  in  the  Fluid,  that  the  Center  C  may  be  in 
the  Surface  of  the  Fluid,  and  one  of  its  Legs  C  L 
be  fo  far  bent  from  a  rectilinear  Pofition,  that  the 
RefraCtion  of  the  Fluid  can  Juft  make  it  appear  as 
if  it  were  in  a  (trait  Line,  the  Angle  BCK,  or  its 
equal  MCE,  is  the  Angie  of  Incidence :  And 
L  C  E  the  Angle  of  Refraction  :  And  L  C  M  the  I 
Difference,  or  the  refracted  Angle. 

Fig.  3.  Is  for  the  Uluftration  of  the  former  Pro- 
pofition,  and  (hews  the  Sines  afore- mentioned  ^  as 
AD  or  G  N  (for  they  are  fuppos’d  equal,  and  the 
Line  A  C  N  one  (trait  Line,  )  is  the  Sine  of  the 
Angle  of  Incidence,  and  F  E  the  Sine  of  the  Angle 
of  Refraction,  which  Sines  do  in  the  fame  Fluid  at 
all  Angles  bear  one  and  the  fame  Proportion  to  each 
other  •,  till  at  laft,  if  the  Refraction  be  out  of  a 
thick  Medium  into  a  thin  one,  and  makes  the  fecond 
Sine  equal  to  the  Radius,  that  Ray  cannot  emerge  at 
all,  hut  will  be  reflected  back  by  the  Surface  into 
the  fame  Medium  whence  it  came,  along  the  Line  CR. 

Fig .  4.  Is  a  Bafon  of  Water,  or  other  Fluid  ; 
to  (hew  the  common  Experiment  of  Retraction  ; 
where  a  Shilling,  or  other  ObJeCt  at  A,  (  which  is 
fo  plac’d  that  it  cannot  be  (een  by  the  Eye  at  O, 
the  Side  of  the  Bafon  C  interpofing)  is  readily  feen 
there,  as  foon  as  the  Water  or  other  Fluid  is  put  in 
to  the  fame  Bafon,  and  appears  to  be  remov’d  to  che 
Point  B. 

Fig.  $.  Is  the  Alteration  of  a  round  white  ObieCt 
D,  as  feen  through  a  Triangular  Glafs  Prifm  ABC, 
by  the  Eye  at  G,  where  che  double  RefraCtion  of 
the  Glafs  at  E  and  F  makes  the  ObjeCt  appear  at  d 
and  that  as  an  oblong  colour’d  Image  •,  wherein  the 
upper  Part  is  made  by  the  violet  Rays,  which  are 
mod  refrangible  and  the  lower  by  the  red  Rays, 
whish  are  lead  fo  3  and  the  intermediate  Parts  by 
thofe  that  are  refrangible  in  a  mean  Degree  j  after 
the  Order  of  the  Colours  of  the  Rainbow. 


Fig.  6.  Shews  the  Nature  of  a  multiplying  Glafs 
A  D,  and  its  Plains  A  B,  B  C,  CD,  dye.  and  the- 
Reafon  why  the  different  Refraction  of  every  ob¬ 
lique  Plain,  as  A  B,  C  D,  dye.  exhibits  the  fame 
ObjeCt  K  as  a  different  ObjeCt  k,  k,  1 iyc.  according  ... 
to  the  Number  of  the  oblique  Plains :  While  the 
direct  Plain  B  C  (hews  it  dill  in  its  own  Place  :  And. 
while  che  Convolution  of  the  Glafs  on  the  Axis  K  L 
removes  all  the  oblique  Images,  but  does  not  re¬ 
move  the  direCt  one,  on  Account  of  the  Change  of  v 
che  Pofition  of  thofe  oblique  Plains,  and  of  the  un¬ 
changed  Pofition  of  the  direct  Plain. 

Fig.  7.  Shews  the  Effect  of  the  Lens,  or  double  t- 
Convex  Glafs,  in  gathering  parallel  Rays,  as  GL, 

H  M,  A  B,  IN,  K  O,  dye.  towards  a  Point,  as  D  3  , 
bccatife,  as  in  the  Cafe  of  the  Prifm  above,  the  Re¬ 
fraction  to  the  perpendicular  in  the  Entrance,  and  « 
from  it  in  the  Exit  of  thofe  Rays,  do  dill,  by  the 
different  Pofition  of  that  Perpendicular,  confpire  to  * 
unite  the  fame  Rays. 

Fig.  8.  Shows  che  contrary  EffeCt  of  the  double 
Concave  Glafs,  in  fcatcering  the  parallel  Rays }  and 
that  exactly  on  the  like  Account  j  and  fo  this  needs  , 
no  new  Explication. 

Fig.  p.  Shews  the  Reafon  why  a  Lens,  or  dou-  - 
ble  Convex,  fhews  a  near  Object  at  as  more  re-  - 
mote  at  q,  becauie  it  refraCts  it  fo  that  the  Rays  from 
the  fame  Point  meet  more  backward  than  before  : 
And  why  it  fhews  the  fame  ObjeCt  larger  alfo  : 
Which  mud  needs  be,  becaufe  every  Point  in  the 
ObjeCt  appearing  fo  much  more  backward,  and  yet 
in  the  fame  apparent  Angle,  its  Length  and  Breadth  . 
mult  every  where  be  proportionably  enlarg’d. 

Fig.  io.  Shews  how  fuch  a  Lens  inverts  Objects, 
as  A,  B,  b  a ,  which  it  does  on  Account  of  the  In- 
terfeCtion  of  the  Rays  from  each  Poinc,  in  or  near 
the  Lens  it  felf:  Which  neceffarily  infers  fuch  an  { 
Alteration  :  jud  as  the  Images  of  all  Objects  are  in  . 
the  Eye  in  an  inverted  Pofition,  on  the  like  Ac- 
ccounc. 

Fig.  11.  Shews  how  a  Lens  does  fo  refraCt  the 
Rays  from  every  Poinc  of  an  ObjeCt,  that  is  in  its  .. 
Focus  C,  and  B,  and  A,  that  the  Rays  from  each 
of  thofe  Points  do  become  parallel  afterward  *,  and 
alfo  how  parallel  Rays  of  different  Pofitions  are  ga-  - 
ther’d  in  that  Focus. 

Fig.  12.  Is  the  Nature  of  direCt  Vifion  by  the  - 
Eye,  in  fome  Conformity  to  the  icth  Figure  :  only 
in  this  Cafe  the  Crydalline  Humour  is  the  Lens. 

Fig.  1$.  is  the  Cafe  of  a  Concavo-convex  Glafs,  . 
with  its  parallel  Surface?,  as  in  Fig.  1. 
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An  Explication  of  the  Third  Plate. 


FIGUREi.  Is  a  Telefcope,  with  two  Convex 
GlaRes,  the  one  towards  the  Objeft  and  the 
Segments  of  a  great  Sphere,  the  other  near  the  Eye, 
the  Segments  of  a  fmall  Sphere  g  h  /,  and  they  are 
to  be  lo  placed  that  the  diftinft  Bafe  or  Image  may, 
by  the  Colleftion  of  the  Rays,  be  in  the  common 
Focus  of  both  the  Glades  fed.  By  thefe  two 
Glades  the  parallel  Rays,  or  thofe  nearly  fo,  as  pro¬ 
ceeding  from  the  fame  Point  of  the  Objeft  ABC, 
(  which  is  to  be  fuppos’d  condderably  remote  )  are 
made  to  meet  in  the  intermediate  Image  fe  d,  at  /, 
and  e,  and  d ;  and  again  at  the  Bottom  of  the  Eye, 
at  r,  and  r,  and  t  ;  but  in  an  ereft  Pofition  ;  and 
therefore  (o  as  to  flaew  the  Object  inverted. 

Fig.  2.  Is  a  Telefcope  with  four  Convex  Glades, 
the  one  towards  the  Objeft,  and  three  nearer  the 
Eye  :  Whofe  Images  are  made  in  the  common  Fo¬ 
cus  of  two  Glades,  as  before.  This  is  like  the  for¬ 
mer  ;  but  only  that  two  of  the  Eye  Glades  ferve 
merely  to  reinvert,  or  to  ereft  the  Image,  that  fo  it 
may  be  inverted  at  the  Bottom  of  the  Eye  ;  and 
therefore  may  fhew  the  Objeft  in  its  true  or  ereft 
Pofition. 

Fig.  3.  Is  a  Telefcope,  with  a  Convex  Objeft 
Glafs,  and  a  Concave  Eye  Glafs  ;  which  lafi,  by 
feattering  the  Rays,  as  it  they  came  from  a  nearer 
Point,  makes  the  Image  inverted  in  the  Bottom  of 
the  Eye,  and  therefore  fhews  the  Objeft  in  its  true 
or  ereft  Pofition.  Only  this  takes  in  but  a  fmall 
Part  of  an  Objeft,  and  fo  is  lefs  u fed  than  the  two 
former  Telefcopes. 

Fig.  4.  Is  a  Telefcope  with  a  Triangular  Prifm 
D.B  in  us  Axis;  and  that  Prifm’s  Gage  F  G  for 
the  Dcmonflraticn  of  the  Refraftion  out  o t  Vacuum 
into  Air,  and  out  of  thinner  Air  into  thicker  ;  and 
both  by  the  Means  of'  an  Objeft  feen  through  the 
Priim,  as  well  when  the  Air  is  condenfed,  as  when 
it  is  exhaufled.  .  Where -in  the  fir  ft  Cafe,  the  Objeft 


is  feen. higher,  and  in  the  other  lower  than  in  its? 
natural  Situation  ;  as  the  two  following  Figures  de-  - 
mondrate. 

Fig.  $.  Shews  how  the  Objeft  or  Circle  which 
was  low  at  firft,  is  to  Appearance  rais'd  as  it  partes 
through  condens’d  Air ;  by  being  redrafted  towards 
the  perpendicular,  in  its  Ingrefs  into  a  Glafs  Prifm,  .. 
and  from  it  in  its  Egrels  into  the  common  Air  <• 
again. 

Fig.  6 Shews  Bow  the  fame  Objeft  or  Circle,  , 
which  was  high  at  fir  ft,  is  to  Appearance  deprefs'd ,  , 
as  it  pades  through  the  Vacuum  ;  by  being  redrafted  < 
from  the  Perpendicular,  in  its  Ingrefs  into  the 
Prifm,  and  towards  it,  in  its.Egrefs  into  the  com-, 
mon  Air  3gain. 

Fig .  7.  Is  a  Triangular  .Glafs  <  Prifm,  fitted  to-* 
receive  all  forts  of  Fluids,  and  when  rightly  ap»- 
ply’d  to  the  Semi- circle  of  the  next  Figure,  does  - 
exaftly  meafure  the  refraftive  Power  of  all  thofe 
Fluids.  Where  the  vertical  Angle  G  D  H  is  4$,. 
Degrees;  and  by  confequence  the  half  Angles  CDH,  , 
CDG,  CHG,  are  220  30',  and  where  all  is  to  be 
fo  contriv’d,  that  the  Rays  within  the  Glafs  may  be  . 
parallel  to  GH,  and  perpendicular  to  CD,  and  may  . 
fall  on  each  fide  Plain  of  the  Glafs  Prifm  in  an  An¬ 
gle  of  220  30.' from  their  Perpendiculars ;  that  fo .  % 
the  Refraftions  at  the  Ingrefs  and  Egrefs  may  be, 
equal,  and  the  Computations  eafy. 

Fig.  8.  .  Is  the  Semicircle,  with  the  Glafs  Prifm  -> 
full  of  its  Liquor  rightly  apply’d  thereto  ;  and  both-.. 
Arms  of  the  Index  ED,  F D,  equally  elevated 
above  the  horizontal  Line  A  C.  This  fiiews  the 
Proportion  of  the  Sine  of  the  Angle  of  Incidence, 
to  that  of  Refraftion,  in  this  Incidence  of  220  30' ; 
which  Proportion  of  Sines  being  the  lame  in  all 
other  Angles,  we  hence  learn  that  Proportion  aeon, 
rately  and  univerfally,  _ 
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OPTIC  S. 

*  •  t 

An  Explication  of  the  Fourth  Plate. 


«TpiGURE  r.  Is  the  Apparatus  for  Micro-' 
JT  fcopcs:  Containing  AC  a  Cylinder  of  Brafs 
or  Ivory  ;  to  which,  near  the  Eye  at  K,  the  Micro- 
fcope  it  felf,  or  very  fmall  Sphere  of  Glafs  fet  in 
Ivory,  is  apply’d;  G  H  a  fmall  Slice  of  Ivory,  and 
its  Mttfcovy  Glafs  Circles,  with  the  fine  Objefts  upon 
them,  inferted  in  their  true  Place;  E  F  a  Convex 
Glafs,  fcrewed  into  the  former  Cylinder,  and  at  a 
due  Diftance  calling  Light  on  the  Objefts ;  with  IL, 
the  Handle  of  the  Microfcope. 

t-Fig.  2.  Is  only  one  of  the  Slices  of  Ivory  A  B, 
like  G  H  before-mentioned,  fet  by  it  felf ;  with  the 
double  Circles  of  Mufcovy  Glafs,  and  kept  down  by 
a  circular  Wire  ;  between  which,  on  one  of 
thofe  Glafies,  the  fmall  Objefts  are  commonly 
plac’d. 

Fig,  3.  Is  a  Scheme  to  demonflrate  how  the 
double  Microfcope  comes  to  magnify  fo  much. 
Where  G  is  the  fmall  Objett  ;  which,  if  there  be 
Light  fufficient,  may  by  the  fmall  Microfcope  Glafs 
^  E  F,  placed  very  near  the  Objeft,  be  caft  into  a 
larger  Image  H  I  :  Which  by  the  Means  of  the  tw.o 
Eye  Glades,  are  reduc’d  into  a  Compafs  fit  to  enter 
into  the  Eye.  And  here  by  the  way  it  is  to  be  no¬ 
ted  that  the  fmall  Glades,  whereby  fingle  Micro- 
fcopes  do  magnify  fo  much,  and  whereby  the 
Magnitude  is  in  Part  increas’d  in  this  double  Mi- 
.  crol'cope,  is  only  a  very  .fmall  fpherical  Glafs,  or 
Segment  of  it,  which  does  fo  fuddenly  reduce  di- 
flant  Rays  to  Parallelifm,  or  nearly  to  it,  that  a 
Imall  Objeft,  which  by  its  great  Nearnefs  could  not 
be  orherwife  feen,  is  hereby  made  vifible. 


Fig,  4.  Is  the  double  Microfcope,  with  all  its 
Apparatus  and  Contrivances,  as  to  the  Poficion  of 
the  Objeft,  the  Light  to  be  thrown  upon  ir,  and  the 
Elevation  and  Depreffton  of  the  Inftrument  it  felf, 
as  the  Cafe  requires,  <£rc.  all  which  the  Figure  does 
plainly  fhew  to  the  Eye. 

Fig.  5.  Is  a  circular  Plate  of  Ivory,  with  a 
fmall  Sphere  of  Glafs  in  its  Center,  and  a  Screw 
round  the  Center,  to  be  put  upon  the  firfl  Figure 
at  B  C,  as  a  fingle  Microfcope. 

Fig,  6.  Is  a  fmall  Fifh,  reprefented  in  a  Cylin¬ 
drical  hollow  Glafs,  lo  as  it  is  to  be  placed  when 
the  Circulation  of  Blood  in  its  Tail  is  to  be  feen  by 
the  fingle  Microfcope. 

Fig.  7.  Is  the  Magick  Lanthorn,  with  its  Pede- 
flal  T  :  its  Lamp  W  ;  its  double  Convex  Glafs 
X  Y  ;  its  Pictures  inverted  upon  the  Plate  E  F ; 
and  its  large  or  gygantick  Images  at  B  A  projected 
upon  the  white  Wall,  to  the  Surprize  of  the  Spe¬ 
ctators. 

Fig.  8.  Is  the  Demonftratioa  of  the  Camera  ob- 
fenra ,  or  dark  Chamber ;  which  will  fliew  the  Ob¬ 
ject  as  A  B  ereCt.  Where  C  D  is  the  double  Con¬ 
vex  Glafs,  ready  to  form  an  inverted  Picture  b  ai 
Which  by  the  Reflection  of  the  plain  Speculum  EF* 
plac’d  obliquely  in  an  Angle  of  4Q,  is  formed  in  an 
ereCt  Pofition  at  a  b%  for  the  View  of  the  SpeCte- 
tor. 
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OPTICS.  S. 


An  Explication  of 

FIGU  R  E  i.  Is  one  of  Sir  Tfaac  Newtons  Ex¬ 
periments,  to  fhew  the  different  Ref  Tangibility 
of  the  Rays  of  Light,  of  the  different  Colours,  Red, 
Orange,  Yellow,  Green,  Blue,  Indigo,  Violet. 
Where  DE  is  a  Parallelogram  of  Paftboard,  having 
the  one  half  D  G  blue,  and  the  other  half  F  E 
red  ;  both  ftrongly  illuminated  by  the  fame  Candle  : 
and  having  black  Silk  wrapped  feveral  times  round 
it.  M  N  is  a  Lens  or  double  Convex  Glafs  inter¬ 
pos’d,  which  gathers  upon  white  Paper  the  blue 
Rays  fooner  at  h  i  than  the  Red  at  H  I :  As  ap¬ 
pears  by  the  Diftin&nefs  of  the  Colours  and  of  the 
Silk  at  thofeand  only  thofe  Difiances.  Where  alfo 
at  fomewhat  above  12  Feet  from  the  Colours  to  the 
Images,  the  Diftance  between  h  i  and  H  I  is  no  lefs 
than  an  Inch  andTialf. 

Fig.  2.  Is  another  of  Sir  Ifaacs  Experiments  to 
the  fame  Purpofe :  Where  X  Y  reprefents  the  Sun : 
E  G,  a  Window,  with  a  fmall  round  Hole  at  F  : 
within  which  is  a  Triangular  Glafs  Prifm  ABC, 
by  which  the  Rays  of  the  Sun  are  differently  re¬ 
fracted  upon  a  white  Wall  or  Paper  M  N  ;  and  be¬ 
come  an  Oblong  Image  P  T  ;  the  Violet  feen  at  P  as 
mofl  refraded  *  and  the  Red  at  T,  as  leaf!  re¬ 
fracted  :  And  the  intermediate  Colours  feen  in  in¬ 
termediate  Places,  according  to  the  different  De¬ 
grees  of  their  Refraction. 

Fig .  3.  Is  another  of  his  Experiments,  to  fhew 
that  White  is  a  Mixture  of  all  Sorts  of  colour’d 
-Rays  *,  where  D  C  is  a  Hole  in  the  Window,  which 
admits  the  Sun’s  Rays.  E  F  G  a  Prifm,  calling  its 
oblong  colour’d  Image  upon  a  Lens,  or  double  Con¬ 
vex  Glafs  v  which  collects  all  tl  ofe  Rays  into  its  Fo¬ 
cus.  In  which  Cafe,  the  Point  of  Concourfe  exhi¬ 
bits  a  perfect  White  Colour  ;  tho’  upon  their  Sepa¬ 
ration  again,  the  oblong  colour’d  Image  appears 
again,  only  in  an  inverted  Poficion  :  as  the  croffing 
of  the  Rays  in  the  Focus  mult  of  Neceffity  cccafion. 

Fig*  4.  Is  the  laft  Experiment  improv’d  *  by 
(hewing  that  the  White  Light  made  by  the  Mixture 
of  all  the  Colours  is  but  imperfectly  fo,  when  any 
of  the  feveral  Colours  are  intercepted  in  their  Pal- 
-fage  to  their  Focus,  or  Place  of  Mixture. 

Fig*  5.  Is  the  Experiment um  Crucis>  or  deter¬ 
mining  Experiment.  Where  B  F  is  the  Hole  that 
lets  in  a  large  Ray  of  Light :  whofe  middle  Part, 
after  it  has  pafs’d  through  the  Prifm  ABC,  is  let 
-through  a  Idler  Hole  at  G,  and  forms  an  oblong 
colour’d  Image  at  d  e  :  where  another  fmall  Hole  lets 
thro’  one  Colour  only  •,  which  paffing  through  the 
-Second  Prifm  a  b  c  it  is  refracted  again,  and  caff 
upon  N  M.  And  here  it  is  -molt  remarkable,  that 
the  two  Holes  and  fecond  Prifm  are  kept  immove¬ 
able  ;  and  fo  the  Rays  fall  upon  the  fecond 
Prifm  in  the  very  fame  Angfe,  whatever  Colour 
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they  are  of,  and  that  by  the  Motion  of  the  frrfl 
Prifm,  all  the  Colours  may  fuccefsfully  pals  through 
the  fame  Holes.  Yet  is  the  Refraction  by  the  fecond 
Prifm  never  then  able  to  produce  any  Variety  of 
Colours ;  but  exhibits  the  linage  always  of  that  Co¬ 
lour  alone,  which  falls  upon  it  before  che  lecond 
Refraction. 

Fig.  6 .  Is  a  Figure  for  the  Explication  of  the 
feveral  Refractions  and  Reflections  ot  Lighr,  which 
caufe  the  Phsmomemi  of  the  Rainbow.  Thus  if  the 
greateft  Crowd  of  Rays  enter  in  Parallel  to  B 
along  or  near  to  AN,  the  round  Drop  of  Wacer 
LBGQ^will  refraCt  Part  of  thofe  Rays  to  F,  whence 
Part  of  them  will  be  reflected  to  G :  And  going 
there  out  of  the  Drop,  will  be  thereby  refracted  to 
R,  which  double  Refraction  will  fo  feparate  the  fe¬ 
veral  Colours,  and  make  them  go  out  in  Angles  fo 
fenfibly  different,  that  as  the  Eye  is  placed  a  little 
higher  or  lower,  it  will  fee  a  different  Colour  •,  and 
that  in  Angles  as  AXR,  of  about  41  Degrees  *,  and 
this  is  the  Cafe  of  the  primary  Rainbow,  which  ap¬ 
pears  in  about  that  Angle  from  rhe  Axis  or 
its  Parallel  A  X.  Thus  alfo,  if  the  fame  Line  A  N 
be  now  fuppos’d  to  reprefent  another  Drop,  and 
that  forae  of  the  Rays  at  G  are  reflected  a  fecond 
time,  and  fo  pafs  out  at  H,  and  are  there  refracted 
to  S  ;  here  will  be  a  weaker  Impreffion,  but  a  like 
Refraction  and  Separation  of  the  Colours  as  before; 
and  the  Eye  placed  a  little  higher  or  lower  will  alfo 
fee  different  Colours,  tho’  in  a  contrary  Order  to 
the  former  ;  and  that  in  an  Angle,  as  AYS,  of 
about  52  Degrees  and  a  half ;  which  is  the  Cafe  of 
the  ftcondary  Rainbow. 

Fig.  7.  Arc  the  two  Rainbows. thcmfelvcs,  r  prefented  as 
they  appear  in  Nature.  Where  A  E  B  F  reprefents  the  Ai  fail 
of  fphcrical  Drops  ot  Rain,  in  fuch Parts  as  the  Angles  EOP, 
FOP  ara  about  41  Decrees  from  the  Axis  O  P,  which  Axis  is 
the  Line  from  the  Sun’s  Center,  through  the  Eye  of  the  Specta¬ 
tor,  to  the  Center  ot  the  Rainb  w  .*  And  where  C  G  D  H  rc- 
prclcnjts  the  fame  Air,  full  of  tl\:  like  Drops,  in  fuch  Parts 
where  the  Angles  GOP,  HOP  are  about  $z  Degr.  and  a  half. 
Where  alfo  the  Rays  SE,  SF,  SG,  SH,  coming  from  «hc  Sun's 
Center,  arc  represented  as  parallel,  by  realon  ot  its  vad  Di¬ 
stance.  Thcle  Rays,  when  they  fall  upon  the  higher  Quadrant 
of  the  Drop,  as  at  S  E,  S  F,  come  to  the  Eye  at  O  in  ab.mc 
an  Angle  of  41  Degrees,  after  two  RwfraXions,  and  one  Refle¬ 
xion  ;  and  lo  caulc  the  primaryRainbow  :  the  Red  is  without, 
by  the  lead  refrangible  Rays  at  E  :  and  the  blue  within,  by  riic 
more  refrang  blc  Rays  at  But  when  they  fall  upon  the 
lower  Quadrant  of  the  Drop,  as  at  SG,SH,  they  come  to  the 
fame  Eye  a:  O,  but  in  an  Angle  of  about  s  1  Degrees  and  a 
half,  ait.r  two  RefraXion’,  and  two  Reflc&ioirc,  and  to  caulc 
the  legendary  Rainbow.  Which  is  Blue  without,  by  the  more 
refrangible  Rays  at  H ;  and  Red  within  by  the  lead  at  G. 
Wh.rerot‘,  that  becaulc  the  Angles  FOP,  EOP,  as  well  as 
'thole  HOP,  GOP,  arc  cv.r  the  fame,  the  fame  Colours  mud 
dill  be  circular,  or  appear  in  the  Surface  ot  a  right  Cone, 
whofe  Axis  is  ()  P,  and  whole  Sides  ate  the  Lines  turned  round 
thereon,  as  GE  OF,  and  OG  OH. 
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An  Explication  of  the  Firffc  Plate. 


FI  G  U  R  E  i.  Is  a  Ealance,  to  weigh  Water  in 
its  own  Elemenr,  and  in  the  Air;  and  to  prove 
that  its  Weight  is  the  very  fame  in  the  former  Cafe 
as  in  the  latter.  For  when  the  Glafs  Bottle  F  is 
exhauffed  of  Air,  it  will  indeed  require  much  more 
Weight  to  counterpoife  it  in  the  Air,  than  in  the 
Water  ;  by  Reafon  of  the  much  greater  Weight  of 
the  Water  thruP  out  by  it,  than  of  the  Air  ;  yet 
when  upon  the  AdmifTton  of  Water  within,  you 
weigh  it  again  in  the  Air,  and  then  in  the  Water, 
the  additional  Counterpoife  now  neceifary  is  the 
very  fame  $  and  (Views  that  the  real  Weight  of  the 
W  ater  admitted,  is  the  fame  in  both  Elements. 
This  Figure  dots  alfo  fhew  how  Trials  may  be  made 
to  fhew  the  refpeftive  Weight  of  thofe  Eodies  in 
Fluids  that  fink  in  them. 

Fig.  2.  Is  an  inverted  Syphon,  to  fhew  why 
Fluids  ever  prefs  according  to  perpendicular  Alti¬ 
tude,  and  not  according  to  Quantity  of  Matter  :  As 
the  fmall  Quantity  of  Water  in  the  fnuller  Tube  is 
a  Balance  for  the  great  Quantity  in  the  greater,  and 
Hands  upon  the  fame  Level  CDEG  ;  becaule  in  all 
poffible  Motions  and  Vibrations  of  the  Fluid,  the 
Velocity  in  the  fmaller  mull,  by  the  Make  of  the 
Syphon,  compenlate  the  Quantity  in  the  larger-, 
the  one  afcer.ding  or  defeending  as  far  as  BD,  while 
the  other  afeends  only  as  far  as  E  H,  and  fo  the 
Force  is  equal  cn  both  Sides,  as  is  the  known  Cafe 
in  the  Stiliard  alfo. 

Fig.  3.  Is  to  fhew  the  fame  equal  perpendicular 
Height  or  Level  in  a  common  Syphon  inverted* 

Fig.  4.  Is  a  Number  of  hollow  Tubes,  of  all 
Shapes  and  Directions,  to  fhew  that  if  their  lower 
Orifices  be  put  under  tinged  Water,  and  Oil  be 
poured  on  the  Surface  of  that  Water,  from  GH  to 
EF,  the  tii  ged  Water  will  equally  be  prefled  up¬ 
wards  through  all  the  Tubes',  according  to  all  Direr 


ftions  ;  and  will  Hand  upon  a  common  Level  ;  thoY 
fomewhat  under  the  Surface  of  the  Oil,  becaufe. 
Oil  is  lighter  than  Water. 

Fig.  5.  Is  for  the  fame  Experiment  with  Water' 
on  the  Surface  of  Quickfilver  ;  into  which  Quick- 
fqver  a  hollow  Tube  is  inferred  before  the  pourings 
in  of  the  Water.  For  the  Water  will  prefs  upon  * 
the  Quickfilver,  and  raife  it  in  the  fmall  Tube,  till  ; 
it  bears  the  fame  Proportion  to  the  Height  of  the 
Water,  that  the  fpecifick  Gravity  of  Water  bears  tc^ 
that  of  Quickfilver,  or  about  a  fourteenth  Part  fo  •- 
high.  Which,  by  the  by,,  is  one  ready  Way  alfo 
of  finding  the  Specific  k  Gravity  of  Quickfilver  to* 
Water,  by  meafuring  their  feveral  Altitudes. 

Fig.  6 .  Is  to  fhew  how  Water  in  a  very  fmall 
Tube  ’may  elevate  Quickfilver  it  felf,  when  it  is. 
tlirufi  more  below  the  Surface  of  the  Water,  than  , 
the  Difference  of  their  Sp^ciftck  Gravity  requires  y. 
and  that  it  will  rife  or  fall  as  you  thruH  it  lower,  op  - 
raife  it  higher;  and  will  at  laff  fall  out  at  the  Bot¬ 
tom,  if  you  raife  it  too  high. 

Fig.  7.  Is  to  fhew  that  Fluids  of  different  Spe-- 
cifick  Gravities,  as  Water  A  B,  and  Oil  a  C,  vvilL 
Hand  at  unequal  perpendicular  Altitudes,  in  Pro¬ 
portion  to  their  Quantities,  ,  and  Difference  of  Spe- 
cifick  Gravities. 

Fig*,  8.  Is  a  Part  of  a  Compound  Ealance,  to  be 
joined  to  that  cf  Fig.  j4  for  the  weighing  of  Levity,., 
or  of.  the  Power  of  Afcent  in  a  Body,  as  F, 
lighter  than  the  Fluid  wherein  it  is.;  and  will  fhew 
that  that  Levity  is  the  Difference  of  the  Weight  of 
that  Body,  and  of  an  equal  Bulk  of  the  Fluid  ; 
Which  is  alfo  the  refpeftive  Gravity  of  thofe  Bodies 
which  are  heavier  than  their  Fluids,  as  may  be  tried; 
by  the  fame  Balance  of  Fig.  1.  alone. 
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HYDROS T A  TICKS I 

An  Explication  of  the  Second  P  l  a  t  e. 


jj 


FIGURE  i.  Is  a  large  Glafs  Vefiel  A  D  full 
of  Water  as  high  as  E  F.  Within  this  is  a  Id¬ 
ler  Glafs  VefTel  PH,  open  at  both  Ends,  but  l'ome- 
what  narrower  at  the  Bottom.  Through  the  mid¬ 
dle  of  this  goes  a  ffrong  Wire  M  N,  to  which  is  fix 
ed  at  the  lower  End  a  Plate  of  Lead  G  H,  with  wet 
Leather  to  its  upper  Surface  ,  to  be  applied  to  the 
large  lower  Orifice  of  the  leffer  Glafs  I  K,  to  keep 
out  the  Water  Irom  entring  into  the  fame  any  other- 
wife  than  by  a  flow  Infmuation.  This  is  to  fhew 
that  a  Plate  of  Lead,  or  other  Metal,  may  be  fup- 
ported  by  Water,  and  not  fink  in  it,  where  the 
Water  is  kept  from  prefling  on  its  upper  Surface, 
fo  long  as  its  Depth  under  the  Water  is  greater  than 
its  Specifick  Gravity  requires)  ;  and  that  by  Confe- 
quence  while  Water  is  gradually  admitted  over  it, 
it  will  not  fink  till  the  perpendicular  Height  of  the 
Column  of  Air  between  E  F  and  R  S  bears  no 
greater  Proportion  to  the  Thicknefs  of  the  metal¬ 
line  Plate  (  with  what  is  annexed  to  it)  than  the 
Specifick  Gravity  of  the  Metal  bears  to  Water. 

Fig.  2.  Is  a  cylindrical  Vial  or  Glafs  A  D,  with 
a  fmall  Cylinder  of  Wood  below  G  H  fixed  to  its 
Bottom,  and  made  very  fmooth  at  Top  ;  and  ano¬ 
ther  like  Cylinder  of  Wood  above  G  H,  made  e- 
qually  fmooth  on  the  lower  Side,  that  it  may  as  cx- 
aftly  as  poffible  fit  the  other  ;  with  a  flrong  Pin  I, 
fixed  in  its  Axis.  Upon  thefeTwo,  when  laid  clofe, 
is  pour’d  Quickfilver,  till  it  covers  them  both  as  far 
as  E  F.  This  is  to  fhew,  that  there  is  no  fuch  thing 
as  pofitive  Levity;  but  thut  Wood  is  fo  far  from 
rifing  in  (Quickfilver  of  it  felf,  that  till  a  Tufficient 
Force  pulls  it  up,  and  permits  the  Quickfilver  to 
infinuate  between  the  two  Plates ,  the  upper  is  faft- 
ned  to  the  lower  by  that  Quickfilver  :  Tho’  upon 
the  firft  Infinuation  of  the  fame  it  immediately  and 
violently  emerges  of  it  felf:  As  Dr.  Aloof  s  Famous 
Trencher  did  in  his  Bucket,  to  his  great  Surprize  ; 
till  he  was  forc’d  to  folve  it  by  the  intreduttion  of 
his  Spirit  ol  Nature. 

Fig.  $,  and  4.  Are  Vcffels  of  equal  Altitude,  but 
unequal  Bales,  and  of  the  fame  Quanticy  of  Water; 
to  fhew  that  Fluids  ever  prefs  according  to  their  Ba¬ 
les,  if  their  perpendicular  Height  be  equal ;  and 
according  to  their  perpendicular  Height,  if  their 
Bafes  be  equal,  whatever  Figure  they  are  of. 

Fig .  5.  Is  a  cubical  VelTel  full  of  Water,  in  or¬ 
der  to  compute  the  entire  Quantity  of  the  Prefiure 
its  Sides  and  Bottom  fuffain.  And  that  the  Bottom 
alone  fuflains  the  whole  Weight  of  the  Water;  as 
is  moft  evident. 

Fig.  6.  Is  to  (hew  that  each  Side  of  the  fame 
Vefiel  fuflains  a  PrdTure  equal  to  half  the  Weight 
of  the  fame  Water.  For  fince  the  Prefiure  at  every 
Point,  as  L,  M,  N,  C,  is  equal  to  the  Altitude  of  the 
Water  above  it,  A  L,  AM,  AN,  AC,  by  erefting 
equal  Perpendiculars  LO,  M  P,  N  Q,  CD,  and 


fo  at  all  the  intermediate  Points,  and  Hamming  them 
up,  we  fhall  have  the  Triangle  A  C  D  as  the  Sum 
of  all  the  Prefiures  ;  which  being  half  the  Square 
A  C  D  B,  made  by  as  many  Perp:ndicu!ars  equal 
to  the  longefi  C  D,  and  bearing  the  whole  Weighc 
of  the  Square  over  it  A  CD  B,  lhews  that  the  Pref- 
fure  on  every  phyfical  Line,  as  AC  of  a  triangular  - 
Prifm,  and  lo  on  the  whole  Side  reprefented  by  it,  , 
is  one  half  of  the  whole  Water.  So  that  fince  each 
of  the  four  Sides  luftain  half,  and  the  Bottom  the 
whole  Weight  notwichffanding,  the  entire  Prefiure 
is  three  times  the  Weight. 

Fig.  7.  Is  a  like  Method  of  Computation  for  an 
inclined  Plain’s  Prefiure,  and  how  to  efiimace  it; 
vi^.  by  the  Weight  of  Water  equal  to  the  Prifm 
reprefented  by  the  Triangle  ARC,  where  the  Lines 
L  O,  M  P,  N  Q,  C  R,  are  erected  perpendicular  to  < 
A  C,  and  equal  to  L  G,  M  T,  NV,  C  X,  refpe- 
ftively. 

Fig.  8.  Is  to  determine  the  Center  of  Prefiure 
Z  againft  fuch  a  Plain  ;  at  which  if  an  equal  Weighc 
W  direftly  pulls  along  Z  P  over  the  Pulley  P,  ic 
will  juft  balance  the  Water,  and  evenly  fuftain  its 
Prefiure. 

Fig.  9.  Is  to  fhew  that  this  Center  of  Prefiure  is 
no  ocher  than  the  Center  of  PercufTion  or  Ofcillati- 
cn  about  an  Axis,  as  D.  For  the  Prefiures  being  as 
the  Perpendiculars  E  A,  F  B,  G  C  ;  and  the  Per- 
cuffions,  as  DA,  D  B,  D  C,  the  Radi)  of  the  Circles 
of  Motion  ;  and  E  A  being  to  F  B,  as  D  A  to  D  B  ; 
and  FB  to  G  C,  as  DB  to  DC:  The  Percuffions 
:;re  fiill  as  the  Prefiures;  and  fo  the  Center  of  Per- 
cuffion,  the  fame  with  the  Center  of  Prefiure. 

Fig .  10.  Is  for  the  Computation  of  the  Quantity  and  Cen¬ 
ter  of  the  Prefiure  on  any  cixCt  Rc&angle  under  Water  ;  ac — 
ctrding  to  that  Rule,  that  the  Depth  ot  any  Bodies  or  Surfaces 
Center  of  Gravity  is  to  be  taken  for  the  perpendicular  Altitude 
of  all  the  Prefiures,  as  a  Mean  between  them. 

Fi%.  11.  Is  a  large  Glafs  Veflel  AD,  containing  Water 
near  the  Bottom  ;  with  another  fmaller  Veflel  F  K  with  Wa-  - 
ter  almoft  to  its  Top.  There  is  alfo  a  Syphon  BHK,  with  an 
hollow  Stem  G  H,  communicating  with  both  its  Legs.  To 
fhew  that  if  you  flop  the  Top  of  the  Stem  of  the  Syphon 
while  you  pour  Oil  into  both  Vcflcls,  a  confiderable  Height  -  _ 
above  the  Bend  of  the  Syphon,  and  then  unftop  it,  the  Oil 
will  prefs  upon  the  Water  in  both  Vcflcls,  and  force  it  to  af~ 
cemi  in  each  Leg  ;  till  meeting  at  the  Bend,  it  tun  down  the 
longer  Leg,  out  of  the  higher  Water  into  the  lower.  This  is 
to  fhew  how  the  Air  prefling  upon  Water  may  raife  it  up,  and 
caufe  the  known  Efft&s  of  Syphons,  Pumps,  Syringes,  O c »  . 
Which  ufed  to  be  afci  ibed  to  Nature’s  Abhorrence  of  a  Vacuum. 

fig.  12.  Is  a  Cube  at  different  Depths  of  the  fame  Water  ;  * 
to  fhew  how  it  rouft  have  the  fame  Weight  in  one  Place  that 
it  has  in  another,  tecaufe  the  Water  and  Cube  have  ever  the 
fame  Proportion  of  Eulk  and  Gravity  to  one  another. 

fig.  13.  Is  a  Bucket  under  Water  ;  to  fhew  it  can  have 
there  no  rcfpt&ive  Gravity,  or  cannot  preponderate  ;  tho’  it 
has  ever  the  fame  abfolutc  Gravity. 

fig.  14.  Are  a  Bubble  and  Images  of  the  fame  Nature, 
made  of  Glafs,  Air,  and  Water  ,  all  fo  nicely  pois’d,  that  by 
the  Prefiure  or  Relaxation  of  the  Air  included,  which  is  done 
at  the  Bladder  A  D,  the  Rubble  and  Images  rife  and  fall  after 
a  furprizing  Manner.  H  hn 
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HT  D -ROST  A  TICKS.  14 

An  Explication  of  the  Third  Plate. 


FI  G  U  R  E  1.  Is  a  Tube  full  of  Water,  with 
Two  Holes  E,  F,  for  the  Water  to  run  out  at, 
the  one  F  four  times  as  much  below  the  Surface  oF 
the  Water  A  B  as  the  other  ^  (  the  Veffel  to  be  ftill 
kept  equally  full  all  along  :  )  to  fhew  that  the  Velo¬ 
city  and  Quantity  of  Fluids  that  run  out,  are  in 
only  a  fubduplicate  Proportion  of  the  Altitude  of 
the  Fluids,  or  twice  fo  much  in  a  Fourfold  Altitude. 
Nor  can  it  be  otherwise :  For  twice  the  Quantity 
running  out,  with  twice  the  Velocity,  implies  the 
Force  or  PrefTure  to  be  Fourfold,  as  the  Fourfold 
Altitude  requires  j  and  fo  for  ever. 

Fig.  2.  Is  a  Pump  *  where  G  H  is  a  hollow  Cy¬ 
linder,  reaching  to  the  Water  below,  with  a  Valve 
G,  which  will  be  lift  up  by  the  afcending  Water, 
and  permit  its  Entrance  into  the  Bod)  of  the  Purr  p  5 
but  will  not  permit  its  Return  when  it  is  attempting 
to  defcend.  D  is  the  Sucker,  with  its  hollow  Cy¬ 
linder,  and  a  like  Valve  :  which  Sucker  is  pulled 
upward  or  thrnft  downward  by  the  Handle  ILK. 
When  it  is  pulled  upward,  it  leaves  the  Body  of  the 
Pump  a  Vacuum :  whence  the  Air’s  Preffure  on  the 
Water’s  Surface  below  raifes  it  up  into  that  Space, 
and  fills  it  *  and  when  it  isthruft  down,  the  W  ater, 
which  is  flopp’d  by  the  lower  Valve  from  goirg 
back,  is  forc’d  through  the  Valve  in  the  Sucker  D, 
into  the  Ciftern  above ;  whence  by  its  own  Gravity 
it  runs  out  at  the  Canal  A  C. 

Fig*  3.  Is  a  Forcing  Pump,  in  the  main  made 
like  the  other,  only  without  a  Ciftern  j  and  the  Exit 
is  out  of  the  Side  through  a  Hole,  with  a  Valve 
opening  outward,  but  (hutting  inward,  in  which 
the  Sucker  when  thruft  downwards  forces  the  Wa¬ 
ter  out  Tideways  with  great  Violence. 


Fig .  4.  Is  Archimedes's  Spiral  Pump  C  D,  made 
of  only  a  Cylinder,  with  a  hollow  Spiral  Tube 
wreath’d  about  it  *  where  the  Fluid  partly  defend¬ 
ing,  and  partly  afcending,  ail  the  way,  makes  its 
flowing  along  the  more  ealy,  till  upon  its  Arrival  at 
the  Top  it  runs  out  at  C. 

Fig .  $.  Is  the  whole  Apparatus  of  the  Hydro- 
ftatical  Balance.  The  Glals  Eulble  G  is  heavier 
than  all  Fluids  but  Quickfilver,  and  is  to  be  put  in¬ 
to  all  thofe  Fluids :  The  Bulk  of  Water  in  ours  is 
83 o  Grains  Troy.  If  when  pois’d  in  Water  it  fink 
more  by  any  Number  of  Grains,  that  Number  of 
Grains  ltbftratf  ed  from  ;  if  lefs,  added  to  thofe  830, 
do  by  their  Proportion  to  830  give  the  Specifick 
Gravity  of  all  luth  Fluids  to  Water.  IK  is  the 
GJafs  Bucket,  which  in  Air  is  in  .Equilibrio  with 
the  Scale  E  :  And  bccaufe  when  it  islet  into  Water, 
it  will  be  no  longer  an  Equipoife  to  the  oppofite 
Scale,  but  lighter ;  the  Scale  R  is  to  be  added  to  the 
Part  H,  by  which  the  Bucket  is  fulpendtd,  and  thac 
will  reftore  the  .Equilibrium  in  Water.  By  this 
Solids  at  d  Quickfilver  are  weighed  fir  ft  in  Air,  and 
then  in  Water  :  The  Difference  of  which  Weights 
being  the  Weight  oi  an  equal  Eulk  of  Water,  by 
its  Proportion  to  the  firft  Weight  in  Air,  gives  the 
Spexifick  Gravity  oi  the  Solid  compared  with  Wa¬ 
ter  :  And  if  that  Difference  ftill  divide  the  Weight 
in  Air,  for  all  fort  of  Ecdies,  we  may  have  a  Table 
of  the  Specifick  Gravities  of  the  Solios  *,  as  by  di¬ 
viding  830  by  the  Sum  or  Difference  of  the  other 
Fluids,  we  may  have  a  like  Table  of  the  Specifick 
Gravity  of  Fluids,  fuch  an  one  as  here  prefented 
the  Reader. 
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A  TABLE  of  the  Specifick  Gravities  of  feverai 

Solid  and  Fluid  Bodies. 


INE  Gold 


Standard  Gold 

Quicklilver - 

Lead 


Fine  Silver  — 
Standard  Silver- 

Bifmuth  • - 

Copper* 


Call  Brals - 

Steel  ;  Soft  - — 

the  lame  ^Hard - 

Piece  jSprins  Temper 

Iron - 

Tin 


Glafs  of  Antimony 
A  Pleudo  Topaz  - 
A  Diamond 


Clear  Cryftal  Glals 

Iceland  Cryftal - 

Fine  Marble - 

Rock  Cryftal 


Common  Green  Glals  — 
Stone  of  a  mean  Gravity 

Sal  Gemma: - 

Brick - - - 

Nitre - • — 


Alabafter - 

Dry  Ivory - 

Brimftone - 

Dantzick  Vitriol 

Allom - 

Borax  — - 


■19,640 

■18,888 

•14,000 

•11,325 

-11,091 

•10,535 

■  9> 7°° 

■  9,000 

■  8,000 
•  7,733 
'  7,704 
“  7,3o9 

-  7,645 

-  7,320 

-  5,280 

-  4,270 

-  3,400 

-  3,i5o 

-  2,720 

-  2,700 

-  2,650  | 

-  2,620  j 

-  2,500 ! 

-  2,143 

-  2,000 
- 1,900 
- 1,875 
- 1,825 

-  1,800 

-  1,715 

-  h 7H 

-  1,714 


Calculus  Humanus 
Oyl  of  Vitriol  — 
Oyl  of  Tartar  - — - 

Bezoar - 

Honey 


Gum  Arabick  • 
Spirit  of  Nirre 
Aqua  Fords 


Serum  of  Human  Blood 

Pitch - 

Spirit  of  Salt  - - 

Spirit  of  CJrine - 

Human  Blood - 

Amber - — 

Milk - 

Urine - 


Dry  Box-Wood 
Sea-Water 


Common  Water 

Camphire - 

Bees-Wax- 


Lynfeed  Oyl- 
Dry  Oak  — 
Oyl  Olive 


Spirit  of  Turpentine - 

Rectified  Spirit  of  Wine 

Dry  Afh  — - r - 

Dry  Maple - 

Dry  Elm - 

Dry  Firr - 

Cork - 

Air - 


-1,700 

-1,700 

-LSSo 
-1,500 
-1,450 
~i,375 
—i,3i5 
— i,3co 
-1,190 
—1,150 
-1,130 
—  1,120 
—1,040 
— 1,040 
—1,030 
— 1,030 
—1,030 
—1,030 
— 1,000 
— 0,996 
o,955 
-0,932 
-0,925 
-0,913 
-0,874 
-0,866 
-o,8dcr 

"0,755 
-0,600 
-0,550 
-0,240. 
-0,001 
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PNEUMATICKS. 


An  Explication  of 

FIGURE  i.  Are  feveral  Torricellian  Tubes  or 
Barometers  of  different  Shapes,  Bores,  and 
Pofitions  $  but  where  the  perpendicular  Altitude  of 
the  Quickfilver  in  the  Tubes,  above  the  Level  of  the 
Surface  of  that  in  the  Bafon,  is  ever  the  fame,  or 
between  28  and  91  Inches  high  ;  which  is  the  known 
Counterpoife  to  between  92  and  9 6  Feet  of  Water  ; 
and  to  the  entire  Atmofpherc  in  its  feveral  States 
and  Elevations,  where  the  Bafesof  the  feveral  Tubes 
are  fuppofed  equal. 

Fig .  2.  Is  a  Diagonal  Barometer,  where  the  Al¬ 
teration  of  the  Perpendicular  Altitude  of  9  Inches, 
by  the  Obliquity  of  that  Part  BC  of  the  Tube  ABC, 
(  as  a  Diagonal  is  oblique  to  the  Sides  of  its  Paral¬ 
lelogram,)  is  increas’d  to  20  or  90  Inches  Sideways, 
for  more  Nicety  of  Obfervation. 

Fig .  9.  Is  a  Wheel  Barometer,  where  by  two 
Weights  G  and  H  on  a  Pulley,  by  which  a  Hand  is 
turned,  the  one  of  which  plays  freely  in  the  Air, 
and  the  other  rifes  and  falls  with  the  Quickfilver  in 
the  Tube,  the  Divifions  are  larger  and  more  obvious 
than  in  the  ordinary  Barometer  :  as  they  are  in  the 
Diagonal  one  *,  for  the  like  greater  Nicety  of  Obfer¬ 
vation. 

Fig.  4.  Is  a  common  Thermometer,  to  determine 
the  Quantity  of  the  Heat  of  the  Air,  or  of  any  Li¬ 
quor,  by  the  Rarefraftion  of  Spirit  of  Wine  contain’d 
in  the  hollow  Ball  at  the  Bottom,  and  its  confequent 
afcending  to  the  feveral  Divifions  on  the  fmall  Tube. 

Fig .  5,  and  12.  Are  to  fhew  that  the  Air’s  Denfi- 
ty  is  as  its  Compreflion,  the  former  upon  a  greater 
Compreftton,  and  the  latter  upon  a  greater  Rare- 
fraftion  $  and  that  accordingly,  in  the  firft  Cafe,  BD 
the  Standard  Altitude,  or  about  29-5-  Inches,  and 
L  M  the  Additional  Altitude  of  Quickfilver  pour’d 
in  higher  than  the  Level  H,  taken  together,  is  to 
BD  the  Standard  Altitude  alone,  as  IG  the  inverted 
Part  of  the  Tube  when  full  of  common  Air,  to 
HG  the  Part  full  of  condens’d  Air  :  And  in  the  Se¬ 
cond  Cafe,  B  D  the  Standard  Altitude,  is  to  D  C  the 


the  Firft  Plate. 

Depreffion  by  the  Air,  as  E  C  the  Part  of  the  Tube 
full  of  the  expanded  Air,  to  E  F  the  Part  at  firft 
left  full  of  common  Air. 

Fig.  6.  Is  Monfieur  A^out? s  noble  Experiment,  to 
determine,  that  ’cis  certainly  the  Air’s  Preffure  that 
raifes  the  Quickfilver  in  the  Earometer.  The  In- 
ftrument  is  nothing  but  a  double  Barometer  com¬ 
municating  together,  by  the  Means  of  a  fmall  hol¬ 
low  Pipe  in  the  Middle  :  Its  lower  Tube  is  flopp’d  < 
at  the  Bottom  with  a  Bladder }  and  when  the  entire 
Cavities  are  full  of  Quickfilver,  the  Bladder  is 
prick’d  or  cut,  and  the  Quickfilver  runs  out:  Here¬ 
upon  the  upper  Barometer’s  Tube,  and  Part  of  its 
Bafon,  becomes  empty  ■,  while  the  lower  is  yet  full : 
But  upon  the  unfcrewing  a  Screw,  and  letting  Air v 
in  above  the  upper  Bafon,  that  Air  preiTes  on  the 
Quickfilver’s  Surface,  and  raifes  it  \nto  its  Tube } 
while  the  fame  Air  preffing  down  the  upper  Part  of 
the  under  Tube,  deprelfes  the  Quickfilver  therein 
at  the  fame  time. 

Fig .  7.  Is  a  Hygrometer,  or  Cord,  with  a  Needle 
or  Index  in  a  Circle,  to  meafure  the  Air’s  Moiflure 
by  its  fhrinking  up,  and  confequent  Revolution  one 
way  5  and  the  Air’s  Drynefs ,  by  its  Extenfion 
down,  and  confequent  Revolution  the  contrary  way  ^ 
and  both  meafured  by  the  Degrees  of  the  Bottom 
Circle. 

Fig.  8.  Is  a  Syphon  above  2 9  j-  Inches  high,  along 
where  no  Suftion  nor  Art  can  make  the  Quickfilver 
run,  as  it  ufes  to  do  when  ic  is  of  any  lefs  Altitude. 

F/g.  9.  Is  the  new  Sort  of  Cupping- Glafs, 
whence  the  Air  is  fuck’d  out  by  a  Syringe,  and 
where  by  a  Valve  ic  is  hindred  from  returning. 

Fig.  10.  Is  an  Example  of  Suftion  5  and  will 
fhew  that  Quickfilver  can  thereby  never  be  rais’d  to 
29  ~  Inches. 

Fig.  ii.  Is  an  Example  of  a  Weight  raifed  by  a 
Syringe,  as  Water  ufes  to  be  *,  and  ftill  fhews,  that 
all  is  proportionable  to  the  Power  of  the  Air’s  Pref¬ 
fure,  and  is  limited  thereby. 
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P  N  E  U  M  A  T  I  C  K  S.  1 6 


An  Explication  of  the  Second  Plate. 


FIGURE  i.  Is  the  Air-Pump,  with  its  Re¬ 
ceiver  and  Gage,  as  ready  for  Ufe  :  aa ,  aa  arc 
two  Rrong  hollow  Cylindrical  Barrels,  in  which  are 
fuppos’d  to  be  Suckers,  with  thejr  Handles  cc,  cc 
notched  •,  into  which  Notches  a  Cog-wheel  falls, 
which  Cog-wheel  moves  upon  the  Axis  /,  when 
the  Engine  is  put  into  Motion  by  the  Winch  b  b. 
gg,  gg  are  two  Cylinders  of  Wood,  fixed  to  the 
Frame  of  the  Air-Pump,  with  Screws  at  the  Top, 
on  which  the  Nuts  e,  ee  do  run,  and  prefs  down 
-the  upper  Piece  f  f  upon  the  Tops  of  the  Brafs 
Barrels,  to  fix  them  both  at  Top  and  Eottom.  h  h 
is  a  Swan-neck’d,  or  fmall  bended  hollow  Brafs 
Pipe,  leading  from  the  Top-Plate  i  /  i  /,  or  rather 
from  the  Brafs  hollow  Piece  above  n  w,  which  com¬ 
municates  through  that  Top-Plate  with  the  Cavity 
of  the  Receiver.  This  Pipe  is  fcrewed  to  a  bottom 
Brafs  Piece,  included  in  the  Box  d  d  j  which  is  per¬ 
forated  not  only  lengthways,  but  alio  upwards,  in 
three  Places:  The  Middle  one  for  a  Communication 
with  this  Swan-neck’d  Pipe,  and  at  the  two  Ends 
through  fmall  Cylinders,  inferred  into  the  two  Brafs 
Barrels  aaaa ;  and  ’tis  by  this  Thteefold  Communi¬ 
cation,  that  the  Air  is  pump’d  out  of  the  Receiver. 
/  /  /  is  the  Gage  ;  which  is  no  other  than  a  common 
Barometer,  or  Weather-Glafs ;  with  its  Bafon  of 
Mercury  m  w,  fix’d  to  the  Engine  by  a  particular 
Contrivance,  and  its  Index  or  Boxen  Receptacle, 
with  Inches,  and  its  Cork  to  fupport  that  Index  up¬ 
on  the  Surface  of  the  Mercury,  and  to  rife  and  fall 
with  it  j  for  the  Exaftnefs  of  meafuring  the  Height 
of  the  Mercury  from  that  Surface.  Only  this  Baro¬ 
meter  is  open  at  the  Top,  and  communicates,  as 
does  the  Swan-neck’d  Pipe,  with  the  Cavity  of  the 
Receiver,  nn  is  a  Stop-cock,  that  communicates 
alfo  with  the  Cavity  of  the  Receiver,  and  either  ex¬ 
cludes  or  readmits  the  Air,  as  you  fee  convenient. 
k  is  the  Bottom  of  the  Receiver,  ground  true  to  fit 


the  Erafs  Circle  below  it  ^  to  which  it  is  affixed  by 
the  Hand  at  firfl,  and  afterward  by  the  Prefiure  of 
the  Air,  with  wet  Leather  inftead  of  Cement. 

Fig.  2 .  Is  a  Barometer  Tube,  open  at  the  Top  H, 
and  included  in  fuch  a  Receiver  G  B,  as  gives  room 
for  it  to  hand  upright,  and  yet  permits  the  Air  to 
go  backward  or  forward  on  its  Surface,  according 
as  you  pump  the  fame  out  of  or  readmit  the  fame 
into  that  Receiver.  And  this  is  done  fo,  that  the 
included  Air  C  D,  which  fupports  the  Mercury,  by 
prtffing  on  the  Surface  of  that  in  its  Bafon  E  D,  is 
confin’d  within.  This  fmall  Quantity  of  Air,  on 
the  Extraftion  of  that  in  the  Receiver,  will,  by  its 
Elafticity,  raife  the  Mercury  almoft  as  high  as  the 
ufual  Standard ;  And  thereby  fhevvs,  that  the  Spring 
of  any  fmall  Part  of  ccmmon  Air  prefles  equally 
with  the  whole  correfpondtnt  Column  of  the  Ac- 
mofphere. 

Fig.  $.  Is  a  Contrivance  to  make  an  Explofion 
of  Gunpowder  in  Vacuo  :  Where  HD  is  a  red  hot 
Iron,  Banding  on  its  Pedefial  E,  within  a  Receiver 
G  C  *,  and  F  is  a  Cork,  made  above  like  a  Difli,  to 
contain  the  Gunpowder  ;  which  by  the  pulling  up 
and  thrufting  down  a  firong  Wire,  with  a  Hole  like 
the  Eye  of  a  Needle,  is  in  a  certain  Quantity  let 
fall  every  time  upon  the  hot  Iron  ^  and  on  the  Ex- 
plofion  produces  Flame,  and  fiftitious  Air }  but  ve¬ 
ry  little  Sound,  by  reafon  of  tke  Abfence  of  the 
Air  tbat  ftiould  convey  it. 

Fig .  4.  Is  a  Syringe,  which  will  fuck  up  the 
Water  in  the  Glafs  C  D,  when  it  is  in  the  open  Air; 
but  will  not  do  the  fame  under  the  Exhaufted  Re¬ 
ceiver  EF,  unlefs  for  fo  fmall  an  Altitude  as  the 
remaining  Air  can  fuftain. 
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PNEUMATIC  S. 

An  Explication  of  the  Third  Plate, 


FI  G  U  R  E  i.  Is  a  large  ftrong  Glafs  Receiver, 
or  Condenfer,  Arm’d  with  Brafs  Circles  at  both 
Ends,  and  fit  to  receive  and  bear  the  Preffure  of  Air 
confiderably  condens’d,  when  crouded  into  it  by  a 
Syringe  fitted  for  that  Purpofe.  It  has  alfo  an¬ 
nexed  to  it  a  Gage  C  D,  to  determine  the  Quantity 
of  the  condens’d  Air  within.  This  Gage  confifts  of 
a  hollowTube,  Hermetically  feal’d  at  D,  with  another 
fmaller  included,  open  towards  D,  and  Hermetically 
feal’d  at  the  other  End.  In  this  fmaller  Tube  is 
iTeft  a  little  Quickfilver  :  This  Quickfilver  is  by  the 
L  Air  at  D  in  the  larger  Tube,  which  communicates 
with  the  condens’d  Air  in  the  Receiver  it  felf,  and 
fo  is  of  the  fameDenfity  with  it,  crouded  inwards 
towards  C  every  time  of  the  Admiffton  of  new  Air-, 
and  by  its  whole  Length  from  the  End  near D,  com¬ 
par’d  with  its  Diftance  from  the  End  near  C,  it  de¬ 
termines  the  Proportion  of  the  Denfity  of  the  in¬ 
cluded  Air  to  that  of  the  common  Air.  Note,  That 
the  Syringe  to  be  made  ufe  of  with  the  Receiver,  is 
the  fame  with  that  reprefented  in  the  next  Figure, 
as  joined  to  the  condenfing  Engine  it  felf-,  and  arts 
by  pulling  up  the  Sucker  above  the  Hole  H,  for  the 
Admifiion  of  a  full  Cylinder  of  common  Air,  and 
then  crouding  it  down  into  the  Receiver  *  at  the 
Bottom  of  this  Syringe  is  a  Valve,  that  hinders 
.  what  is  once  crouded  in  from  returning  back  again, 
as  is  necefiary  on  all  fuch  Occafions. 

Fig,  2.  Is  the  ufual  Brafs  Condenfer  it  felf,  with 
-  a  Stop-cock  EF  near  it  to  be  interpofed  between 
the  Syringe  and  the  Receiver  upon  Occafion.  The 
Inftrument,  befides  the  Frame,  is  compofed  of  a 
Recipient  of  Brafs,  made  of  Two  Hemilpheres,  or 
what  is  equivalent  to  them,  clofed  together  by  a 
.  Ring  of  wet  Leather,  to  keep  in  the  Air  -,  and  be- 


caufe  in  this  Cafe  the  denfe  Air  within  endeavours 
forcibly  to  disjoin  thefe  Hemifpheres,  they  are  con¬ 
fin’d  down  clofe  by  a  flrong  Piece  of  Iron,  and 
Screws  belonging  thereto.  The  Syringe  already  de- 
fcrib’d,  is  reprefented  as  join’d  to  it  alter  the  lame 
manner  that  it  is  when  the  Air  is  thereby  intruded. 
This  Brafs  Recipient  will  bear  Air  very  much  den- 
fer  than  the  foregoing  Glafs  one,  tho’  it  being  not 
tranlparent  as  the  other  is,  cannot  be  fo  pleafant, 
nor  fo  well  (hew  the  Mutations  that  happen  to  Ani¬ 
mals  or  other  Bodies  in  condens’d  Air  as  the  former. 

Fig,  5.  Is  the  Logarichmick  Curve  A  C  c,  with 
its  Ordinates  AB,  CD,  cd,  KT  reprelenting  Abfo- 
lute  Numbers,  and  its  Abfcifhr,  C  G  or  D  B,  Ic  or 
B  d  and  E/,  reprefenting  their  Logarithms,  whole 
famous  Property  it  is,  that  one  Ordinate  as  A  B,  is 
to  another  Ordinate  as  CD,  or  erf  or  K  T,  as  that 
unlimited  Space  between  the  Curve  and  Afymptote 
above  the  one,  is  to  that  above  the  other  ;  and 
whence  is  deduc’d  the  Proportion  of  the  Air’s  Rari¬ 
ty  at  all  Altitudes  whatfoever  ;  that  at  7  Miles  high 
it  is  4  times  as  rare  }  at  another  7,  or  14  Miles,  it  is 
16  times  as  rare,  and  fo  for  ever,  in  a  Geometrical 
Proportion  of  Rarity,  compar’d  with  the  Arithme¬ 
tical  Prc portion  of  its  Altitude-,  tho’  all  this  is  here 
upon  the  Hypothefis  that  the  Diftances  are  not  fo 
great,  that  the  real  Graviry  of  the  Parts  be  fenfibly 
diminifhed.  For  in  that  Cafe, 

Fig.  4.  Gives  the  Scheme,  which  is  made  ufe  of 
to  difeover  the  Air’s  Rarenefs,  even  at  fuch  Diftan¬ 
ces,  as  imply  a  confiderable  Alteration  in  that  Gra¬ 
vity-,  whence  it  will  appear,  that  the  Denfity  of 
the  Air  is  diminiftied  in  that  Cafe  more  than  4  times 
for  every  7  Miles  of  Altitude. 
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2>  N  EU  M  AT  I  C  K  S. 

m 

An  Explication  of  the  Fourth  Plate.. 


FIGURE  i*  Is  a  compound  Inffrument,  to 
(hew,  why  in  a  Storm  the  Mercury  in  the  Ba¬ 
rometer  vibrates  fo  mueh,  by  a  parallel  Cafe  in  an 
Imitation  of  fuch  a  Storm.  A  A  is  a  large  hollow 
Brafs  Sphere,  into  which  by  the  means  of  the  Sy¬ 
ringe  in  Fig.  2.  Air  is  crouded  till  it  is  8  or  io  times 
as  denfe  as  ufual.  H  F  and  L  K  are  Two  Baro¬ 
meters,  with  their  Bafons  in  the  Boxes  F  F,  K  K, 
which  Boxes  communicate  by  a  Jong  hollow  Tube 
II.  E  E  is  a  Brafs  hollow  Tube,  to  convey  the 
crowded  Air  near  the  Surface  of  one  of  theBafons  of 
Quickfilver,  which  Air  paffes  out  of  that  into  a 
larger  hollow  Pipe  G  G,  and  fo  into  the  open  Air. 
Upon  the  turning  of  the  Stopcock  C  to  give  vent  to 
the  condenfed  Air,  it  rufhes  with  great  Force  along 
the  hollow  Pipes  EE,  G  G  j  and  as  it  paffes  not  far 
off  the  Surface  of  the  Bafon  of  Quick  filvcr  F  F,  it 
caufes  the  Mercury  in  both  the  Barometers  H  H,  and 
L  L,  to  defcend  and  vibrate  feveral  Inches,  as  the 
great  Storm  made  Barometers  defcend  and  vibrate 
in  Chambers  at  a  diffance  frorrr  it. 

Fig.  3.  Is  a  Transferrer  ;  containing  one  com¬ 
mon  hollow  Stem  I  (here  reprefented  as  fcrevtf’d  to 
a  fquare  Piece  of  Wood,  and  thereby  held  upright) 
with  its  Stopcock  I,  and  its  Horizontal  Hollow  G  H 
with  which  it  communicates.  Upon  this  Horizontal 
Piece  two  more  hollow  Steins  are  eretted,  and 
communicate  therewith.  Thefe  alfo  have  Stopcocks  E 
and  F,  and  to  thefe  are  fcrew’d  Two  Brafs  Plates  AB 
and  C  D,  on  which  Two  Recipients  may  be  fix’d, 
and  may  communicate  with  the  red.  By  this  means 
the  whole  Inftrument  may  be  apply ’d  to  the  Air 
Pump,  and  one  or  more  of  its  Recipients  exhaufted  ; 
and  afterward  any  Factitious  or  Natural  Air  may  be 
transferfd  from  one  Receiver  to  another,  as  Occafi- 


on  requires:  Of  which  Inffrument  Mr/ Boyle  made; 
great  Ufe  in  his  Second  Continuation  of  Experi¬ 
ments. 

Fig.  4.  Are  very  fmali  or  capillary  Glafs  Tubes, 
of  different  Bores,  let  down  into  Tinged  Water,  in  v 
Vacuo,  to  fhevv,  that  by  the  Attraction  of  the  Glafs 
the  Water  will  be  elevated,  contrary  to  the  ordinary 
Law  of  Hydroffaticks,  and  that  to  a  confiderable 
Height  $  and  what  is  chiefly  remarkable,  is,  that  the 
Altitude  of  the  Liquid  in  the  Tubes  is  the  fame  in  * 
Vacuo  as  in  the  open  Air,  and  is  always  in  an  exaft 
reciprocal  Proportion  to  the  Diameters  of  their  .v 
Bafes. 

Fig.  5.  Is  the  noble  Improvement  of  the  former  v 
Experiment  by  Mr.  Hauksbee,  Sen.  upon  which 
the  Learned  Mr.  Ditton  has  written  a  fmali  Treatife.  . 
It  is  done  by  two  Glafs  Plains,  ACB,,  ADB, 
meeting  in  an  Axis  at  AB.;  and  being  about  a 
Tenth  of  an  Inch  diffant  at  the  greateft  Aperture 
DC.  Thefe  Plains  are  Eroded  in  Spirit  of  Wine,  . 
and  are  like  a  Series  of  Tubes  of  all  different  Dia¬ 
meters  lefs  than  D  C,  which  muff  therefore  elevate 
the  Fluid  a  little  at  DC,  and  higher  all  the  way  to  - 
B,  where  the  Elevation  ought  to  be  Infinite  ;  the 
Tops  of  the  elevated  Columns  will  form  an  Hyperbo¬ 
la,  E  F  G,  with  its  Two  Afymptotes,  the  Surface 
of  the  Fluid  DCB,  and  the  Line  BA.  Note,  Thae 
if  the  Angle  at  D  C  be  altered,  the  Bignefs  of  the 
Hyperbola  will  be  alter’d,  while  its  Species  remains ; 
but  that  if  the  Angle  ABC  be  alter’d,  the  Species  - 
of  the  Hyperbola  will  be  alter’d  alfo,  though  it  will 
ff ill  be  a  true  Hyperbola,  and  that  if  the  Glafe  be  c 
clean,  to  a  furprizing  Degree  of  Exadnefs. 
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PNEUMATICS.  S. 

An  Explication  of  the  Fifth  Plat  e. 


FIGURE  i.  Are  OttoGmicF s  Hemifpheres, 
with  their  feveral  Screws  and  Apparatus  at 
large,  ftt  feparately  by  themfdves  They  are  de¬ 
fined  to  prove  that  the  Force  of  the  oucvvard  Air, 
when  the  inward  is  extra&ed  from  between  them, 
is  equal  to  the  Weight  of  .a  Column  ot  Quickfilver 
of  about  29  Inches  and  a  half :  Of  Water  of  about 
34  Feet:  And  of  Air  to  the  Top  of  the  Atmofphere, 
all  prefling  upon  the  fame  Bafe  with  the  Jargefl 
Circles  of  thofe  Hemifpheres. 

Fig.  2.  Is  the  Sjringe,  with  its  Hole;  to  be 
fcrew’d  on  to  the  Top  of  the  Receiver  of  the  next 
Figure ;  in  order  to  thruft  Air  into  it,  for  the  Im¬ 
provement  of  the  former  Experiment ;  or  to  fhew 
that  tho*  common  Air  be  left  in  the  Hemifpheres, 
yet  if  that  on  their  outward  Surface  be  made  twice 
or  thrice  as  denfe,  they  will  ftill  fuflain  an  equal,  or 
a  double  Weight  refpeftively,  before  they  are  fe- 
pa  rated. 

Fig.  3.  Is  that  Inflrument  included  in  fuch  a  Re¬ 
ceiver  D  B,  and  that  Receiver  kept  clofe  to  its  Ba¬ 
ils  by  a  crofs  Piece  and  Screws,  as  in  the  Condenfer 
before:  Together  with  a  newly  contriv’d  Stiliard, 
to  which  the  upper  Hemifphere  is  hung  ;  with  its 
fixed  Bafe,  and  its  Gage,  to  meafure  the  Degrees 
of  Condenfation  of  the  Air,  where  by  the  Propor¬ 
tion  of  S  P  to  P  K,  the  Weight  $0  vv.  is  equivalent 
to  greater  Weights,  and  fhews  how  many  Pounds 
are  required  to  feparate  the  Hemifpheres  in  all  Ca 
fes.  If  the  Diameter  be  3  Inches  and  a  half,  they 
will  fuflain  about  150  Pounds  5  and  fo  in  all  other 
Proportions. 

Fig.  4.  Is  the  Plate  which  covers  the  upper  Part 
of  the  Receiver.  And  through  the  Hole  C  the 
Piece  D  E  Aides,  which  takes  hold  on  the  upper 
Hemifphere. 

Fig.  $.  Shews  the  Gage  of  the  fame  Inflrument^ 
this  is  like  that  for  the  Glafs  Condenfer  before  de- 
l'crib’d,  and  contains  a  bended  Tube ,  whofe  open 


[  End  is  in  a  fmall  Bafin  of  Mercury  ;  and  the  other 
i  is  Hermetically  feal’d  :  For  this  Mercury  crowded 
by  the  condenfed  Air  in  the  Receiver,  will  croud 
the  Air  in  the  fmall  Tube  clofer  in  Proportion  to  its 
Denfity,  and  fo  will  afford  us  the  Knowledge  of  the 
(Quantity  thereof. 

Fig.  6.  Is  a  like  Experiment  of  the  Cohefion  of 
poliihed  Plates  of  Brals,  or  of  Marble  when  the 
Air  is  excluded  by  a  little  Oil,  and  an  exatt:  Appli¬ 
cation.  This  Cohefion  may  be  weighed  by  the 
Stiliard,  as  well  as  that  of  the  Hemifpheres*,  and  is 
equal  to  the  fame,  upon  the  fame  Bafe  *,  provided 
a  Ring  do  prevent  their  fide  or  Aiding  Motion  and 
provided  the  Air  can  equally  be  excluded  from  be¬ 
tween  the  Plates,  as  between  the  Hemifpheres 
Which  lafl  yet  is  almofl  impoffible  to  be  done. 

Fig.  7.  Is  a  Number  of  great  Weighty,  kept 
fleady  one  over  another  by  an  Iron  Red  palling 
through  them,  and  prefling  upon  a  Bladder  half 
blown,  plac’d  below  them:  This  Bladder,  by  the 
Elaflicity  of  its  ineluded  Air,  gradually  elevates  all 
thofe  Weights  ;  as  foon  as  by  the  Extra ftion  of  the 
other  Air  out  of  the  Receiver,  wherein  they  are  all 
included,  its  Counterpoife  is  gradually  taken  a- 
way. 

Fig.  8.  Is  a  Number  of  JetcCEaus ,  cr  Fountains, 
made  by  condens’d  Air,  in  a  large  Copper  Veflel 
CD,  prefling  on  the  Surface  of  Water  at  the  Bot¬ 
tom  of  the  Veflel  into  which  Water  a  hollow  Brafs 
Pipe  is  immers’d.  For  if  there  be  then  a  Stopcock 
at  G,  to  open  or  fhut  the  hollow  Pipe  at  Pleafure  ; 
and  feveral  Imaller  Pipes  at  I  K,  communicating 
therewith,  turning  upon  Balls  or  Joints,  and  plac’d 
in  Order,  we  fliall  have  a  very  pleafant  Set  of  thefe 
Jet  d'Eaus ,  or  Fountains ;  all  whole  Water  will  be 
caught  by  the  Bafon  AB,  which  Water  may  be 
again  let  into  the  Veflel  C  D,  by  unferewing  the 
Pillar  in  the  Center  ol  the  Bafon. 
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PNEUMATIC K,  S. 

An  Explication  of  the  Sixth  Plate. 


THIS  Plate  is  in  Reality  but  one  com 
pound  Inftrument  or  Apparatus,  for  trying 
the  Electricity  of  Glafs,  and  its  Luminoufnefs , 
when  put  into  Motion,  and  rubb’d  upon  to  heat  it. 
Wherein  B  C  is  a  Wheel,  with  its  String  ABC. 
D  E  is  a  Sphere  of  Glafs,  whofe  Air  has  been  drawn 
out  by  the  Air-Pump  :  This  is  turned  round  by  the 
former  Wheel-firing  at  A.  F  is  a  Stopcock,  where¬ 
by  the  Air  is  exhaufted,  and  may  be  readmitted  at 
Difcretion. 

In  Fig.  i.  KLM  is  an  Arch  with  Threads 
of  Cruel  or  Yarn  upon  it,  as  they  hang  about 
the  Glafs  D  E,  ( here  reprefented  by  a  fmaller 
Circle  within  the  Arch  )  before  it  is  turned  round 
or  heated  by  rubbing. 

Fig.  2.  G  H  I  is  the  fame  with  the  former  ;  on¬ 
ly  the  Threads  are  here  reprefented  as  they  hang  at 
the  Beginning  of  the  turning  round  of  the  Globe, 
before  it  be  heated  by  FriCtion ;  being  plainly  bent 
one  way,  by  a  Wind  arifing  from  that  Convolution. 

Fig.  3.  N  P  O  is  the  fame ;  only  with  the 
Threads  pointing  towards  the  Sphere,  or  its  Center, 
when  the  Arch  is  in  an  upright  Pofture,  and  fome 
of  the  Threads  hang  partly  downwards,  and  this 
upon  the  Spheres  being  heated  fufficiently. 

Fig .  4.  C^S  R  is  the  fame,  with  its  Threads 
pointing  the  fame  way ,  though  in  a  downward  Po- 
fiure,  when  fome  of  the  Threads  thereby  are  forc’d 
to  Hand  ereCt. 

Fig .  $.  T  U  is  a  Circular  Arch,  in  an  horizon¬ 
tal  Pofition,  when  the  Threads  point  towards  the 
fame  Center,  in  the  fame  horizontal  Plain. 

Fig.  6.  Is  another  Sphere,  communicating  with 


the  Air,  and  to  be  apply’d  to  the  fame  Wheel  in 
the  Room  of  D  E,  where- into  is  inferted  an  Axis 
with  a  Circle  affixed  to  it  ^  at  the  Edges  of  which 
Circle  the  Threads  are  placed.  Thefe  upon  the 
Friction  and  Heat  of  the  Glafs  extend  themfelves 
outward,  and  point  from  the  Center  to  the  Circum¬ 
ference,  contrary  to  the  former.  In  both  Cafes  the 
Threads,  when  under  the  Influence  of  the  EleCtri- 
city,  will  be  moved  by  the  Finger,  even  without - 
Concacl,  nay  by  the  Finger  and  Breach,  even 
through  the  Glafs  it  felf }  fo  fubtle  are  thefe  Effluvia. 
The  Light  is  made  when  the  Air  is  exhaufted,  and 
diminifties  as  you  readmit  ir.  It  fpreads  and 
branches  it  felf  inwardly  like  Lightning,  when  about 
half  that  Air  is  readmitted.  The  Colour  of  that 
Light  is  always  Purple.  Ic  fpreads  at  fome  Diflance, 
and  makes  the  Edges  of  a  Cravat  look  a  little  like 
the  milky  Way,  by  the  great  Number  of  Sparkles 
it  emits  :  Which  may  alfo  be  felt  by  theFlefh,  with 
a  crackling  Noife  that  accompanies  them.  If  >ou 
alfo  fufficiently  rub  and  heat  a  large  Tube  of  Glafs* 
either  folid  or  hollow,  it  becomes  flrongly  Electri¬ 
cal,  even  through  Glafs  ic  felf  ^  tho’  not  fo  much 
througn  Muflin.  Other  Heat  than  that  by  FriCtion 
figniffes  nothing.  It  will  attract  and  repel  Leaf » 
Gold,  and  the  like  fmall  and  light  Bodies,  after  a 
flrange  manner,  by  turns  *  when  once  they  have 
been  fully  repell’d  they  cannot  be  made  to  touch 
them,  till  they  have  been  reflected  from  fome  other 
Body.  If  they  lye  between  two  Pieces  of  Wood, 
laid  pretty  near,  the  Electricity  fails  of  its  Effect. 
With  ocher  Circumftances  very  furprizing  and  im~  - 
accountable. 
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